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Albany,  J(mua/ry  30, 1899. 

To  the  HonorcM'e  the  Speaker  i>f  the  Asaemhly : 

Sib. — 1  have  the  honor  to  transmit  herewith  to  the  Legislature 
the  annual  report  of  my  predecessor,  Hon.  Campbell  W.  Adams, 
for  the  year  ending  September  30,"1898. 

Yours  respectfully, 

EDWARD  A.  BOND, 

State  Engineer  and  Surveyor. 


^Office  of  thb  State  Enginbbb  and  Subvbyor, > 

Albany,  Jcmuary  80, 1899.  ' 

Hon.  Edwabd  A.  Bond, 

State  Engineer  ctnd  Surveyor : 

Sib. — I  herewith  enclose  for  transmission  to  the  Legislature  the 
annual  report  of  the  State  Engineer  and  Surveyor  for  the  year 
ending  September  30, 1898. 

Yours  respectfully, 

CAMPBELL  W.  ADAMS. 


REPORT 


Oppicb  of  the  State  Engineer  and  Survbyob, 

Albany,  N.  Y.,  January  30,  1899. 

T*o  the  Honorable  the  Legislature  of  the  State  of  New  York: 

I  have  the  honor  to  submit  the  following  report  of  work  done 
by  this  departijient  during  the  fiscal  year  ended  September  30, 
1898,  together  with  such  remarks  and  recommendations  as  seem 
pertinent  under  existing  circumstances,  covering  the  deimrtment 
work  to  December  30,  1898. 

The  year  in  question  has  been  another  of  the  busiest  ones  ever 
witnessed  by  this  department.  In  fact,  I  am  confident  it  cannot 
be  disputed  that  the  five  years  covering  the  past  two  terms  have 
witnessed  the  execution  of  more  work  by  this  departmenit  than 
during  any  continuous  five  years  of  its  previous  history. 

During  the  past  year,  in  addition  lib  other  work,  forty-five  final 
accounts  have  been  prepared,  covering  a  total,  as  will  be  seen  in 
the  attached  tables,  of  over  a  million  and  a  half  dollars.  Sixty- 
three  other  conti'acts  are  still  pending  in  addition  to  a  large  num- 
ber of  pieces  of  work  that  are  being  done  under  the  ordinary  and 
extraordinary  repair  laws.  In  addition  to  supervising  the  plan- 
ning and  execution  of  this  enormous  amount  of  work,  the  State 
Engineer  is  the  chairman  of  the  drainage  committee  of  the  State 
Board  of  Health  and  must  approve  or  modify  the  plans  for  every 
sewer  system  built  in  this  State  outside  of  cities,  and  investigate 
nuisances  and  other  matters  brought  to  the  attention  of  the  State 
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Board  of  Health;  he  is  a  member  of  the  Forest  Preserve  Board, 
and  in  the  present  instance  has  not  only  studied  the  subject  of 
the  acquisition  and  preservation  of  Adirondack  lands  on  paper^ 
but  in  numerous  instances  has  actually  examined  the  ground  in 
company  with  his  colleagues.  He  is  a  member  of  the  State  Land 
Board  and  in  that  capacity  has  received  and  disposed  of  seventy- 
two  applications  for  land  under  water  during  the  past  fiscal  year. 
Twenty-four  of  these  applications  were  contested.  Also  in  this 
connection  fifty-five  sales  of  land  have  been  held  embracing  two 
hundred  and  fifty-six  separate  parcels  for  which  f22,637.67  have 
been  received  and  paid  to  the  State  Treasurer. 

He  has,  during  the  last  two  terms,  completed  the  surveys  and 
mapping  of  the  State's  boundary  lines  where  those  lines  touch 
Pennsylvania,  New  Jersey  and  Massachusetts,  and  for  the  first 
time  in  its  history  the  State  now  has  those  lines  carefully  sur- 
veyed, mapped  and  monumented,  and  the  records  thereof  put  in 
tangible  shape.  He  has  during  the  last  five  years,  in  co-opera- 
tion with  the.  United  States  Government,  completed  the  surveys 
and  maps  of  10,655  square  miles  of  the  area  of  this  State.  He 
was  a  member  of  the  Greater  New  York  Commission  and  in 
framing  the  charter  of  that  city,  he  undoubtedly  rendered  the 
State  a  valuable  service  in  protecting  the  State's  interest  as 
against  that  of  the  city  in  the  matter  of  the  lands  under  the 
navigable  waters  in  that  city.  He  was  a  member  of  the  Quaran- 
tine Commission  and  had  charge  of  and  executed  improvements 
to  the  value  of  over  |250,000  at  the  Quarantine  Station  on  Hoff- 
man Island,  consisting  in  the  enlargement  of  that  island,  artifi- 
cially, to  about  five  times  its  original  size.  He  was  a  member 
of  the  Capitol  Commission,  and  in  that  capacity  took  an  active 
part  in  the  awarding  of  substantially  every  contract,  except  for 
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electric  wiring  and  lighting,  that  was  required  to  -complete  that 
building,  and  this  was  all  done  before  Governor  Black's  term 
began.  He  was  a  member  of  the  Canal  Board  and  almoet  every 
matter  that  required  the  attention  of  that  board  and  which,  dur- 
ing the  past  two  terms  has  involved  the  expenditure  of  probably 
over  thirteen  million  dollars,  originated  in  his  office. 

He  has,  since  1894,  had  charge  of  the  surveys  for  all  the  oyster 
lands  of  the  State  in  the  waters  adjacent  to  Long  Island,  and  dur- 
ing the  pa&t  year  he  has  had  full  charge  of  the  prosecution  of 
all  work  done  under  the  first  so-called  Good  Boads  Law  adopted 
by  this  State.  The  duties  connected  with  the  foregoing  work  do 
not,  by  any  means,  cover  all  that  must  be  done  by  the  State 
Engineer.  Such  of  these  duties  as  are  connected  with  the 
various  boards  and  commissions,  of  which  he  is  a  member  ex- 
officio,  must  be  done  by  him  individually;  even  his  single  deputy 
being  debarred  by  law  from  acting  for  him  in  such  matters.  Yet, 
in  addition  to  these  burdens  he  has  been  charged  with  the  plan- 
ning and  an  equal  voice  with  the  superintendent  of  public  works 
in  the  execution  of  the  so-called  canal  improvements  which  have 
involved  an  expenditure  of  nine  million  dollars,  the  total  sum 
available,  but  which  has  sufficed  for  the  completion  of  only  two 
hundred  of  the  four  hundred  and  fifty-four  miles  which  it  was 
hoped  to  have  improved  with  this  sum.  Probably  some  mis- 
takes were  made  in  the  plans,  estimates,  specifications  and  exe- 
cution of  this  work,  and  some  eminent  gentlemen  and  jurists 
have  conceived  it  to  be  their  duty  to  entirely  overlook  the 
ardous  duties  which  the  State  Engineer  had  otherwise  to  per- 
form and  hold  him  singly  and  personally  responsible  even  to  a 
criminal  extent,  for  every  error  either  of  omission  or  commission, 
whether  committed  by  himself  or  his  assistants,  on  the  latter 
of  whom  certain  specific  duties  are  devolved  by  law. 
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The  subject  of  the  canal  irappavemeiitfl  has  been  thoroughly  (?) 
investigated  in  a  most  unfair  manner.  Following  the  report 
of  the  investigating  commission,  not  even  the  semblance  of  faip- 
ness  to  the  canal  officials  has  been  introduced  in  any  stage  of 
the  proceedings  and  up  to  date,  the  State  Engineer  at  least,  has 
not  been  given  an  opportunity  to  explain  any  feature  that  might 
have  seemed  questionable,  and  has  even  been  denied  the  privilege 
of  explaining,  when  that  privilege  was  asked  for.  Up  to  date 
the  merits  of  the  case  have  not  been  analyzed  by  anyone  outside 
of  this  department.  The  reasons  for  omitting  from  the  original 
estimates  much  of  the  work  that  has  since  been  found  necessary, 
and  the  reasons  why  this  work  has  since  been  found  necessary 
are  apparently  of  no  concern  except  to  the  two  depari:ments 
that  have  been  charged  with  such  gross  incompetency.  How- 
ever, since  the  discussion  of  the  whole  question  seems  in  a  fair 
way  of  being  continued  in  the  courts,  I  do  not  think  it  either 
necessary  or  desirable  that  it  be  continued  here,  but,  for  the  pur- 
pose of  record,  I  desire  to  have  incorporated  in  this  report  a  state- 
ment forming  Apx>endix  No.  1,  which  I  prepared  in  relation  to 
the  investigating  commission's  report.  'A  similar  review  of 
Judge  Countryman's  review  of  the  testimony  and  the  commis- 
sion's report  thereon  should  properly  be  included  with  this,  but 
at  present  I  have  neither  the  time  nor  the  inclination  to  prepare 
it.  Suffice  it  to  say  that  the  latter  report  perpetuates  all  of  the 
unfairness  and  most  of  the  mistakes  of  the  former  and  at  the 
same  tiftie  adds  many  new  ones,  both  relating  to  figures  and 
to  facts. 

The  profile  on  the  opposite  page  shows  the  location  and  extent 
of  each  of  the  canal  improvement  contracts  that  has  been  or  is 
yet  to  be  awarded,  together  with  the  names  of  the  contractors 
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and  other  data.  It  also  indicates  those  contracts  for  which  final 
accounts  have  been  submitted;  a  statement  is  also  submitted 
herewith,  showing  the  number  of  each  contract  on  each  division 
on  which  any  work  has  been  done  The  amounts  shown  by  heavy 
faced  type  indicate  that  those  contracts  are  closed  and  that  the 
amount  is  final.  In  the  other  cases,  the  amount  shown  is  for  the 
total  amount  of  work  done  up  to  date.  The  only  possible  ex- 
ception to  this  will  be  Eastern  Division  Contract  No.  10,  which 
is  not  yet  in  final  form.  This  table  shows  on  the  unfinished  oon- 
tracts  the  total  amount  earned — not  paid — ^and  from  those 
amounts  ten  per  cent,  deducted  will  show  the  amounts  paid  and 
the  amount  of  retained  percentage  remaining  in  the  treasury: 
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Above  all  the  bitter  personalities  that  have  grown  ont  of  thi» 
subject,  it  is  pleasing  to  note  that  the  overwhelming  sentiment 
of  the  people  seems  to  be  that  the  work  should  be  carried  on  to 
completion.  In  this  connection  I  wish  to  call  attention  to  the 
estimates  for  completing  the  work  prepared  by  the  investigating 
commission's  engineers.  After  charging  that  the  work  already 
done  has  been  wildly  extravagant  and  subject  to  gross  irregulari- 
ties and  abuses,  they  estimate  that  the  work  remaining  to  be 
done  will  cost  at  a  rate  per  mile  considerably  in  excess  of  the 
rate  for  the  work  already  done,  notwithstanding  it  is  a  well 
known  fact  that  the  work  already  done  covers  the  most  difficult 
and  expensive  section  of  the  canal.  Surely  there  must  be  a  dis- 
crepancy somewhere. 

I  believe  that  the  completion  of  the  work  will  produce  ade- 
quate results  toward  the  improvement  of  the  commerce  of  the 
whole  State  and  especially  of  New  York  city^  but  I  also  be- 
lieve that  proper  foresight  demands  that  the  scope  of  the  im- 
provement should  be  so  modified  as  to  provide  for  nine  f^t  of 
water  throughout  the  Erie  and  Oswego  canals,  instead  of  only 
between  structures  over  which  the  depth  as  now  required  i» 
eight  feet,  and  I  also  believe  that  the  locks  should  be  slightly 
altered  by  substituting  a  different  form  of  gate  so  as  to  accom- 
modate boats  115  feet  long  instead  of  98  feet  as  at  presents 
Neither  of  these  changes  would  cost  a  comparatively  great  sum 
of  money,  and  since  they  would  enable  the  present  boats,  with 
slight  alterations,  to  increase  their  cargo  64  per  cent,  instead  of 
the  20  per  cent  that  will  be  possible  on  the  completion  of  the 
improvement  as  outlined,  the  reason  for  the  suggestion  should 
be  apparent. 
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I  also  believe  that  all  restrictions  on  the  capitalization  of  com- 
panies doing  business  on  the  canals  should  be  removed,  and  that 
every  facility  should  be  afforded  for  the  organization  and  opera- 
tion  of  companies  thoroughly  equipped  with  money,  brains  and 
determination  to  do  the  business  that  should  properly  seek  our 
route  to  the  seaboard  in  a  thoroughly  up-to-date  manner.  In 
my  former  annual  reports  I  have  stated  the  reasons  for  this  belief 
at  considerable  length  and  I  am  now  more  than  ever  convinced  of 
the  propriety  of  the  courses  suggested. 

GOOD  ROADS. 

A  great  deal  of  interest  seems  to  have  been  manifested  in  the 
subject  of  improvement  of  public  highways  since  the  enactment 
of  the  first  general  law  for  that  purpose,  chapter  115  of  the  Laws 
Off  1898.  Up  to  date  86  petitions  have  been  received,  divided 
between  the  counties  as  follows: 

Chemung,  2;  Clinton,  5;  Columbia,  1;  Erie,  7;  Herkimer,  4; 
Monroe,  15;  Montgomery,  1;  Oneida^  2;  Onondaga,  9;  Orange,  8; 
Orleans,  1;  Rensselaer,  4;  Rockland,  11;  Schenectady,  5;  Ulster, 
1;  Saratoga,  5;  Westchester,  1;  Albany,  1;  Delaware,  2;  St.  Law- 
rence, 1. 

Owing  to  the  meagre  descriptions  given  in  the  petitions  in 
some  cases,  it  is  well  nigh  impossible  to  decide  as  to  the  dis- 
tance covered,  but  a  fair  estimate  for  all  of  the  above  petitions 
would  be  about  450  miles.  Some  delay  has  been  experienced  in 
getting  the  work  started  on  account  of  the  necessity  of  organiz- 
ing the  forces  of  the  Department  for  work  in  hand,  designing 
and  preparing  books  and  blanks  and  attempting  to  put  the  De- 
partment in  proper  shape  for  the  inception  and  future  prose- 
cution of  what  must    eventually  become    a  vast  undertaking. 
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Obapter  607  of  the  Laws  of  1898  appropriated  |50,000  for  good 
roads  work.  The  roads  petitioned  for  would  ooet  probably 
12,000,000^  so  it  will  be  easily  apparent  why  it  has  been  impoft- 
sible,  under  the  circnmstances,  to  apportion  the  first  year's  work 
with  any  great  degree  of  Batisfa<;tion  to  anybody  concerned. 
Knowing  that  only  a  ismall  amount  of  work  oould  be  done,  the 
aim  has  been  to  build  short  sections  in  localities  near  the  larger 
centres  of  population,  so  to  have  them  form  object  lessons 
to  as  large  a  number  of  people  as  possible.  Moreover,  it  was  be- 
lieved that  these  sections  were  entitled  to  first  consideration,  be- 
cause of  the  amount  of  taxes  which  they  paid. 

In  addition  to  the  work  that  has  been  placed  under  contract^ 
surveys  have  been  made  on  a  number  of  roads  in  Orange,  Rock- 
land, Rensselaer,  Onondaga,  Montgomery,  Erie  and  Monroe 
oountiee.  The  plans  resulting  from  these  surveys  are  in  a  more 
or  less  advanced  condition  and  some  of  them  are  practically 
ready  to  be  returned  to  the  various  boards  of  supervisors  for  their 
action  on  the  final  petition.  However,  it  was  well  known  that 
the  first  five  contracts,  as  hereinafter  described,  would  come  so 
near  using  up  the  available  funds  that  it  would  be  unsafe  to 
award  any  further  contracts,  and  until  further  funds  are  avail- 
able, it  is  questionable  what  should  be  done  toward  completing 
the  unfinished  plans. 

Since  the  law  provides  that  contracts  must  be  awarded  in 
the  order  in  which  the  final  petitions  are  received  in  this  office, 
we  have  numbered  the  various  roads  for  identification  to  cor- 
respond vrith  the  numbers  of  the  final  petitions.  These  are  as 
follows: 

Road  No.  1.  This  road  covers  2  miles  of  the  Troy  and  Schenec- 
tady turnpike,  easterly  from  the  city  line  of  Schenectady,  in  the 
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town  of  Ntekayuna,  Schenectady  county.  The  contract  for  this 
work  was  awarded  to  the  Oallanan  Boad  Improvement  Com- 
pany, oi  Albany,  September  7,  1898,  and  was  to  have  been  fin- 
ished by  November  15th  last,  but  owing  to  the  continued  inclem- 
ent wesither  it  was  impossible  to  do  more  than  finish  about  half 
of  the  work  last  fall,  and  the  time  for  completion  wa^  accord- 
ingly extended  to  June  1,  1899.  This  road  is  to  be  graded  to  a 
width  of  22  feet  and  have  a  strip  of  limestone  macadam  in  two 
courses,  16  feet  wide,  to  be  rolled  to  a  finished  thickness  of  6 
inches.  .  The  Engineer's  estimate  of  cost  for  this  work  waa 
114,600.06,  exclusive  of  engineering  and  advertising.  It  was 
awarded  to  the  Callanan  Road  Improvement  CJompany  for  |14,- 
590.  The  only  other  bid  received  was  from  J.  P.  Monty,  of 
Sandy  Hill,  for  $13,498,  but  the  sample  of  stone  submitted  with 
this  bid  was  of  sandstone,  and,  therefore,  not  satisfactory  either 
to  the  local  authorities  or  to  this  Department. 

Road  No.  2.  This  road  extends  from  the  southerly  city  line  of 
Buffalo  to  the  northerly  line  of  the  village  of  Hamburg,  through 
the  towns  of  Hamburg  and  West  Seneca,  a  distance  of  7.54  miles, 
excepting  therefrom  1  mile  through  the  incorporated  village  of 
Blasdell.  The  petition  for  this  work  originated  with  the  ad- 
joining property  owners.  The  width  of  road  adopted  is  22  feet, 
with  a  macadam  strip  through  the  centre  consisting  of  two 
courses  of  Yarmathal  limestone  of  a  finished  thickness  of  6 
inches  and  a  width  of  12  feet.  The  Engineer's  estimate,  ex- 
clusive of  engineering  and  advertising,  was  |34,786.25.  The  con- 
tract was  awarded  October  4,  1898,  to  Henry  P.  Burgard,  of 
Buffalo,  N.  Y.,  for  |24,750.  The  work  was  to  have  been  finished 
by  January  1,  1899,  but  owing  to  the  nature  of  the  clay  soil  and 
the  continued  inclement  weather,  it  has  been  necessary  to  extend 
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thifl  time  to  June  1,  1899.    The  bids  received  for  this  work  were 
as  follows: 

Henry  P.  Burgard,  Buffalo,  N.  Y |24,750  00 

O'Day  &  Albaugh,  Rochester,  N.  Y 25,990  00 

WilliajuB,  McNaughton  &  Bapet,  Buffalo,  N.  Y 28,995  00 

Louis  H.  aipp,  Tonawanda,  N.  Y 30,500  00 

O.  M.  &  C.  V.  Buflch,  Buffalo,  N.  Y 31,199  77 

Brown,  »tabell  &  Griffith,  Buffalo,  N.  Y 33,581  00 

James  B.  Donnelly,  Buffalo,  N.  Y 33,900  00 

Waddle  &  Fitch,  New  York  dty 34,743  00 

Michael  J.  Dady,  Brooklyn,  N.  Y 37,405  00 

Road  No.  3.  This  is  known  as  the  River  road,  and  extends  from 
Deerfield  Comers  easterly,  in  Oneida  county,  to  the  westerly  line 
of  Herkimer  county,  a  distance  of  2.25  miles.  The  petition  for 
this  work  originated  with  the  properi:y  owners.  The  width  of 
road  adopted  is  22  feet,  with  a  macadam  strip  through  the  centre 
consisting  of  one  course  of  liniesrtone  4  inches  thick  and  a  sur- 
facing cotfrse  of  trap  rock  2  inches  thick,  both  after  rolling.  The 
width  of  the  macadam  is  12  feet.  The  engineer's  estimate,  ex- 
elusive  of  engineering  and  advertising,  was  fl5,968.  The  con- 
tract was  awarded  October  4,  1898,  to  James  J.  Dwyer  &  Co.,  of 
TJtica,  N.  Y.,  for  f  13,806.35.  This  work  was  to  have  been  finished 
by  January  1,  1899,  but  owing  partly  to  the  continued  inclement 
weather  and  .partly  to  the  inability  of  the  contractor  to  procure 
stone,  it  has  been  necessary  to  extend  the  time  for  completion 
to  June  1,  1899.  The  bids  received  for  this  work  were  as  fol- 
lows: 

James  J.  Dwyer  &  Co.,  Utica,  N.  Y |13,806  35 

Johnson  &  Connors,  Fulton,  N.  Y 14,796  00 

Pius  Kemer,  Utica,  N.  Y. 15,179  00 

Walter  A.  Cook,  Jr.,  Merithon,  N.  Y 15,254  00 

O'Brien  &  Hoolihan,  Syracuse,  N.  Y 16,326  00 
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BoAD  No.  4.  Thifi  road  extends  from  a  point  in  the  old  road 
leading  from  New  Lebanon  over  Lebanon  mountain,  to  Pittsfleld, 
Mass.,  by  an  entirely  new  route,  1.25  miles  long,  up  to  the  Mas- 
sachusetts State  line,  where  it  will  connect  with  a  new  State  road 
built  by  Massachusetts.  The  old  road  was  well  nigh  impassable 
at  certain  seasons,  and  its  grades  were  very  »teep,  being  in  places 
a)t  the  rate  of  18  per  cent  The  new  road  has  a  5  per  cent, 
grade  throughout  its  length,  and  form»  a  striking  example  of 
what  may  be  accomplished  in  such  cases  with  the  aid  of  proper 
engineering  ekilL  The  work  is  entiirely  within  the  town  of  New 
^  Lebanon,  Columbia  county.  The  jyetition  for  this  work  origi- 
nated with  the  superviflops.  The  width  of  road  adopted  is  21 
feet,  which  is  to  be  surfaced  with  gravel  in  order  to  save  expense 
on  first  cost.  The  Engineer's  estimate,  exclusive  of  engineering 
and  advertising,  waB  |7,875.  The  contract  was  awarded  Octo- 
ber 20,  1898,  to  Edward  A.  Mathews,  of  Binghamton,  for  f 7,200. 
This  work  is  to  be  completed  July  1,  1899.  The  bids  received 
for  this  work  were  as  follows: 

Edward  A.  Mathews,  Binghamton,  N.  Y |7,200  00 

W.  J.  Dyer,  Syracuse,  N.  Y 7,239  00 

Myron  R.  Fisk,  Huntington,  Mass 7,775  00 

William  P.  Doyle,  Albany,  N.  Y 7,980  00 

Hendrick  &  Wright,  Springfield,  Mass 9,000  00 

Shute  &  Wrighitmeyer,  Hudson,  N.  Y 9,850  00 

BoAD  No.  5.  This  is  a  continuation  of  East  avenue,  Bochester, 
and  extends  from  the  east  line  of  the  village  of  Brighton  (about 
1.25  miles  east  of  the  city  line)  to  the  Pittsford  and  Fairport 
fork,  a  distance  of  2.45  miles.  The  adopted  plans  call  for  a  road- 
way 22  feet  wide,  with  a  12-foot  strip  of  macadam  through  the 
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centre,  confiis-ting  of  two  courses  of  limestone  rolled  to  a  finished 
thickness  of  6  inches.  The  original  specifications  for  this  work 
provided  for  a  surfacing  course  of  trap  rock,  which  was  after- 
ward changed  to  limestone  in  deference  to  the  wishes  of  the 
local  parties  interested,  because  it  was  believed  that  the  addi- 
tional cost  of  trap  rock  would  interfere  with  the  progress  of  the 
road  improvement  movement  in  Monroe  county.  Five  bids  were 
received  January  9,  1899,  as  follows: 
H.  P.  &  W.  A.  Gillette,  Rochester,  N.  Y |8,200  00 

Chambers  &  Oasey,  Rochester,  N.  Y 10,200  00 

Lauer  &  Hagaman,  Rochester,  N.  Y 10,650  00 

Whitmore,  Rauber  &  Vicinus,  Rochester,  N.  Y 10,790  00 

William  H.  Jones  &  Sons,  Rochester,.N.  Y 14,000  00 


This  contract  has  not  yet  been  awarded,  because  the  local  au- 
thorities now  desire  to  change  back  to  the  surfacing  course  of 
trap  rock,  particularly  since  the  lowest  bid  is  so  far  under  the 
engineer's  estimate,  which  was  |10,993,  exclusive  of  advertising 
and  engineering. 

Road  No.  6.  This  is  known  as  the  Ridge  road,  and  extends 
from  the  northerly  boundary  of  the  city  of  Rochester  to  the  west 
line  of  the  town  of  Greece,  through  the  town  of  Greece,  Monroe 
county,  a  distance  of  6.53  miles.  The  plans  and  estimate  for  this 
work  have  been  duly  approved  by  the  board  of  supervisors  of 
Monroe  county,  but  the  contract  could  not  be  awarded  because 
of  the  scarcity  of  funds  available  on  the  part  of  the  State. 

The  percentage  of  work  done  on  the  different  contracts  that 
have  been  awarded  is  as  follows :  No.  1,  47  per  cent. ;  No.  2,  IT 
per  cent. ;  No.  3,  31  per  cent. ;  No.  4,  47  per  cent. 
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The  plan  thua  far  adopted  in  the  letting  of  contracts  has  been 
to  prepare  the  plans  and  specifications  with  sucb  minuteness  of 
detail  as  to  make  it  possible  to  award  all  conti-acts  for  a  lump 
sum,  and  it  is  gratifying  to  know  that  each  contract  has  been 
awarded  at  considerably  less  than  the  engineer's  estimate,  and 
that  it  has  not  thus  far  been  necessary  to  make  any  alterations 
in  the  plans  or  specifications  that  would  add  to  the  cost  of  the 
work.  This  course  is  believed  to  be  especially  desirable  in  this 
case,  because  the  whole  cost  is  not  borne  by  the  State.  The  work 
thus  far  has  admitted  of  this  treatment  without  serious  diflSculty,. 
because,  unlike  most  of  the  canal  work,  the  quantities  can  be  ac- 
curately determined  in  advance. 

The  placing  of  this. entire  work,  including  the  advertising  and 
awarding  of  contracts,  in  the  charge  of  this  Department,  was 
quite  a  radical  departure  from  recent  precedent,  at  least  so  far 
as  State  work  is  concerned,  but  I  believe  it  was(  the  proper 
course,  and  I  wish  to  lay  especial  emj^hasis  on  the  fact  that  the 
supervision  of  all  the  work  thus  far  done,  including  the  clerical 
work  required  in  this  Department,  has  not  cost  the  State  an 
extra  penny.  However,  if  further  and  larger  appropriations  are 
to  be  made  available  for  continuing  this  work  it  will  undoubtedly 
be  found  desirable  to  make  provision  for  a  special  deputy  in  this 
Department  to  have  charge  of  good  roads  matters.  The  enor- 
mous amount  of  work  which  the  State  Engineer  is  called  upon 
to  do  will  render  this  course  necessary  if  this  important  subject 
is  to  receive  the  attention  which  it  so  richly  merits.  The  first 
appropriation  was  so  meagre  that  it  was  known  that  little  work 
could  be  done,  €tnd  it  was  believed  that  in  the  organization  of 
the  Department  for  the  work  in  hand,  under  such  circumstances, 
it  would  be  best  for  the  State  Engineer  or  his  present  deputy  to 
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Attejid  to  the  details  pereonally  until  the  work  should  have  been 
fairly  started.  It  has,  therefore,  been  found  impoeeible  to  find 
time  to  comply  with  the  law's  provisions  about  holding  meet- 
ings for  the  discussion  of  good  roads  matters  in  the  various 
counties.  A  fund  of  useful  information  is  now  available  con- 
cerning this  most  impK>rtant  subject.  But  to  keep  ported  as  to 
what  has  been  and  is  now  being  accomplished  in  this  line  in 
other  localities,  and  collate  that  information  and  put  it  in  such 
shape  as  to  be  of  the  greatest  benefit  to  the  people  of  this  State, 
90  to  iput  this  Department  in  shape  to  lead  and  not  to  follow 
public  opinion  on  this  matter,  will  certainly  require  the  undi- 
vided attention  of  a  capable  engineer.  The  clerical  and  other 
assistance  that  will  be  required  is  already  available,  and  the  De- 
partment already  has  an  organization  thoroughly  equipped, 
reaching  into  almost  every  county  of  the  State,  and  ready  to  take 
up  at  short  notice  and  execute  promptly  any  work  of  this  kind 
that  may  hereafter  be  ordered. 

I  desire  to  call  especial  attention  to  the  cost  of  advertising  and 
engineering  connected  with  this  work.  It  will  be  seen  from  the 
schedule  of  bids  received  that  fair  competition  has  been  had  on 
each  contract  thus  far,  while  the  total  amount  of  advertising 
'expenses  has  been  as  follows: 

Road  No.  1,  |50. 

Road  No.  2,  f34.37. 

Road  No.  3,  $36.55. 

Road  No.  4,  $37.50. 

Road  No.  5,  |37.50. 

The  engineering  expenses  cannot  jp±  be  foretold,  as  none  of 
the  work  is  finished,  but  as  compared  with  other  work  on  the 
•canals,  such  expenses  will  appear  rather  out  of  proportion  to  the 
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total  cost  of  the  work.  There  are  two  good  reasons  for  this^ 
which  will  be  easily  apparent.  First,  the  preparation  of  surveys 
and  plans  for  lump  sum  bids  mus-t  be  done  with  greater  exactness 
and  attention  to  detail  than  would  be  required  if  the  work  were 
to  be  done  at  unit  prices.  Second,  the  unvarying  rule  is  that  the 
work  is  very  light  and  the  cost  per  running  foot,  as  compared 
with  railroad  or  canal  work,  is  very  alight.  However,  it  costs 
just  as  much  to  stalie  out  a  cutting  1  foot  deep  as  it  would  if  tliat 
cutting  were  10  feet  deep.  In  fact,  the  light  skimming  nature  of 
the  grading  to  be  done  requires  a  larger  number  of  stakes  than 
would  be  necessary  on  any  other  sort  of  public  work.  We  have, 
however,  felt  that  the  reputation  of  the  Department  was  at  stake 
on  this  matter,  and  all  good  roads  expenditures  have  been  scruti- 
nized with  special  care. 

I  had  hoped  to  be  able  to  bring  to  your  attention  in  this  re- 
port some  specific  recommendations  concerning  changes  in  this 
Good  Roads  Law,  And,  in  fact,  all  the  other  laws  relating  gener- 
ally to  the  subject  of  highways;  but  owing  to  the  enormous 
amount  of  work  that  has  devolved  on  this  office  in  connection 
with  the  canal  matters  during  the  past  year  it  has  been  impos- 
sible to  find  the  time  to  take  up  the  subject  in  a  thorough  man- 
ner. I  think  it  will  be  conceded  that  on  account  of  the  very  nu- 
merous amendments  that  have  been  made  in  recent  years  to  the 
general  highway  law  and  the  passage  of  other  laws  pertaining 
to  the  same  subject  that  are  entirely  separate  from  the  general 
law,  the  time  has  now  arrived  for  a  general  revision  of  all  the 
laws  relating  to  this  subject,  and  the  passage  of  one  general 
law  to  take  the  place  of  those  now  existing,  so  as  to  put  the 
matter  in  an  intelligient  form.  To  do  this  a  vast  amount  of 
work  will  be  required.    Some  of  the  laws  are  obsolete  and  should 
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l)e  repealed,  while  many  additions  and  modificationB  should  be 
made.  I  feel  that  good  results  will  follow  the  revision  of  these 
laws  if  the  work  could  first  be  outlined  by  this  department. 
The  subject  demands  the  most  careful  study,  and  until  this 
study  can  be  appli,ed  to  the  whole  subject  in  a  comprehensive 
manner  it  would  probably 'be  better  not  to  nuake  any  changes. 
Prior  to  the  passage  of  the  Good  Roads  Law,  chapter  115  of 
the  Laws  of  1898,  it  cannot  be  said  that  the  other  highway  laws 
Tiave  produced  any  very  satisfactory  results  to  anybody.  There 
are  too  many  laws  relating  to  the  subject,  rendering  it  very  com- 
plex. It  could  an'd  should  be  simplified.  There  are  four  fea- 
tures of  the  last  Good  Roads  Law  that  should  be  modified,  but 
perhaps  another  yearns  experience  would  prove  valuable  before 
making  these  changes,  which  are  as  follows: 

(a).  The  present  law  does  not  provide  any  means  of  changing 
the  plans  and  specifications  after  a  contract  has  been  awarded. 
If  anv  considerable  amount  of  work  is  to  be  done,  numerous 
occasions  will  probably  arise  where  such  changes  will  be  abso- 
lutely necessary  for  the  best  interests  of  all  concerned. 

(b).  The  present  law  provides  that  where  a  change  of  route  is 
necessary,  the  right  of  way  for  the  same  must  be  acquired  by  the 
local  authorities  before  the  work  can  proceed,  and  presumably 
before  the  contracts  can  be  awarded.  In  many  cases  this  will 
undoubtedly  lead  to  a  tedious  and  useless  delay.  Would  it  not 
be  better  to  provide  for  the  talking  of  such  lands  in  the  same 
manner  as  is  now  done  with  lands  required  for  canal  purposes, 
leaving  the  settlement  to  be  made  either  by  the  local  authorities 
as  at  present  or  by  a  method  similar  to  that  prescribed  for  the 
-canal  coses? 

(c).  The  present  law  provides  that  the  State  Engineer  shall 
hold  a  meeting  for  the  discussion  of  highway  improvement  mat- 
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ters  at  least  once  in  each  year  in  each  county.  As  already  stated, 
it  has  been  impossible,  under  the  circumstances,  to  comply  with 
this  provision  during  the  past  year.  It  is  believed  that  the  same 
time  and  money  spent  on  proper  literature  would  reach  a  vastly 
larger  number  of  our  citizens,  who  could  thus  have  the  informa- 
tion and  facts  before  them  for  continued  contemplation  and 
guidance.  If  this  method  ia  to  be  followed  a  special  fund  should 
be  available  for  printing  and  postage. 

(d).  Probably  the  most  serious  defect  in  our  highway  laws,  and 
especially  in  the  law  under  discussion,  is  that  no  proper  provision 
is  made  for  the  sure  and  proper  maintenance,  especially  of  those 
roads  which  are  to  be  constructed  with  State  aid.  If  the  State 
spends  its  money  on  this  work  it  should  be  assured  that  the  work 
will  be  properly  maintained.  There  is  no  good  reason  to  believe 
that  after  the  improved  roads  have  been  turned  over  to  the  ten- 
der mercies  of  the  same  authorities  who  now  render  our  other 
roads  almost  impassable  at  least  once  a  year,  that  the  same 
wretched  methods  of  maintenance  will  not  prevail.  It  bhould 
be  as  much  of  a  crime  to  ruin  a  good  highway  as  it  is  to  ruin 
any  other  valuable  property.  It  is  not  believed  to  be  necessary 
for  the  State  to  increase  its  list  of  employee  to  accomplish  the 
desired  object.  The  local  highway  authorities  who  will  have 
charge  of  such  maintenance  could  be  selected  by  the  same  meth- 
ods as  are  now  in  vogue,  but  they  should  be  compelled  to  do 
the  work  required  of  them,  especially  on  roads  that  have  been 
built  with  State  aid,  pursuant  to  the  State  Engineer's  instruc- 
tions, and  their  failure  to  comply  with  such  instructions  should 
be  a  misdemeanor,  punishable  by  such  methods  and  to  such  an 
extent  as  to  be  effective. 
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Comparatively  apeaking,  however,  this  whole  subject  is  still 

in  its  infancy,  and  no  great  harm  will  result  if  the  proposed 

changes  are  delayed  another  year  until  it  can  have  had  proper 

and  mature  deliberation,  and  the  results  of  the  present  law  are 

better  known  and  understood. 

The  following  table  shows  roads  which  have  been  surveyed, 
contracts  which  have  been  let  and  amounts  paid  on  them,  and 

also  advertising.    The  engineering  exi)enses  are  shown  in  detai} 

in  the  reports  of  the  division  engineers  hereto  appended. 
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The  county  tpeasurerB  of  those  counties  of  which  contracts 
have  been  awarded  and  the  work  started  have  paid  on  account  of 
those  contracts  drafts  for  the  following  sums,  in  order  to  equal- 
ize, as  nearly  as  possible  from  month  to  month,  the  payments 
made  by  the  State  and  the  counties: 

Schenectady  county,  road  No.  1 |3,501  60 

Erie  county,  road  No.  2 '  2,000  OO 

Oneida  county,  road  No.  3 1,760  31 

Columbia  county,  road  No.  4 2,052  00 

19,313  91 


The  balance  of  the  State  appropriation  of  |50,000  remaining 
in  the  Treasury  January  1,  1899^  is  $24,225.19. 

One-half  of  all  expenses  is  to  be  paid  by  the  localities  in  which 
work  is  actually  done,  pursuant  to  second  or  final  petition. 

As  final  petitions  may  not  be  received  for  all  roads  thus  far 
surveyed,  it  is  impossible  to  say  just  what  part  of  the  above  ex- 
penditures will  be  borne  wholly  by  the  State. 

LAND  DEPARTMENT. 
Through  the  past  year  an  unusually  large  amount  of  land  mat- 
ters have  been  considered,  including  many  applications  for  land 
under  vmter,  the  larger  part  being  within  the  limits  of  the 
greater  city  of  New  York',. owing  to  the  charter  of  that  city  be- 
coming operative  on  the  1st  day  of  January,  1898.  The  board 
of  docks,  through  the  oorporatioij  counsel  of  New  York  city,  ob- 
jected to  all  of  those  oaBes  presented  after  the  beginning  of  the 
present  year,  and  in  some  cases  special  objections  were  presented^ 
and  hence  much  additional  labor  was  put  upon  the  State  En- 
gineer, who  is  a  member  of  the  committee  to  hear  remonstrants. 
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Besides  those  oases  pending  at  the  beginning  of  the  present 
fiscal  year  there  has  been  received  and  disposed  of  72  applica- 
tions for  lands  under  water  (24  of  which  were  contested)  distrib- 
uted among  12  counties  of  the  State  as  follows: 

Kings,  27;  Richmond,  8;  Rockland,  5;  Greene,  3;  Queens,  16;. 
Westchester,  4;  Niagara,  1;  Columbia,  1;  Albany,  1;  Rensselaer, 
1;  Ulster,  1;  Clinton,  1. 

Of  these  applications  64  were  for  "  beneficial  enjoyment ''  and. 
8  were  fo.r  "  purposes  of  commerce." 

Fifty-five  sales  of  lands  have  been  held,  embracing  256  separate 
parcels,  for  which  $22,637.67  have  been  received  and  paid  to  the 
State  Treasurer. 

The  lands  sold  weire  in  nine  counties,  distributed  as  follows: 
Kings,  81;  Richmond,  39;  Niagara,  4;  Tompkins,  1;  Oneida,  9; 
Rockland,  118;  Chautauqua,  3;  Cortland,  1. 

Good  progress  has  been  made  in  i-earranging  and  plax^ing  in 
bound  volumes  the  miscellaneous  land  papers  filed  in  this  office. 
These  papers  oonsist  of  max)S,  surveys  and  reports  of  surveyors, 
and  many  other  papers  which  have  heretofore  been  indexed  only 
in  a  general  way,  and  according  to  the  descriptions  of  the  differ- 
ent packages.  It  was,  therefore,  almost  impossible  either  to  find 
pax)ers  when  wanted  or  even  to  tell  whether  or  not  they  were  on 
file.  The  new  index  is  being  so  made  that  every  map  and  paper 
will  be  indexed  and  referred  to  a  volume  and  page,  so  it  can  be 
readily  found,  and  much  time  will  be  saved;  besides  the  cer- 
tainty of  knowing  whether  the  sougbt-for  document  is  or  is  not 
filed  in  the  I>epartment. 

A  number  of  those  land  maps,  which  were  in  poor  condition 
from  age  and  use,  have  been  copied  and  certified,  and  are  now 
used  in  lieu  of  the  originals^ 
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The  pearranging  and  indexing  of  theland  papers  and  the  copying 
of  the  maps  has  been  done  under  an  appripriation  of  fl,000  pro- 
vided for  by  chapter  790  of  the  Laws  of  1897,  and  while  good  re- 
s^ults  have  been  obtained  for  the  amount  expended,  an  additional 
appropriation  will  be  necessary  to  complete  the  work  in  a  proper 
manner.  This  was  thoroughly  understood  when  the  present  ap- 
propriation was  made.  Future  appropriations  should  be  made 
not  only  to  complete  the  work,  but  to  provide  fireproof  safes  for 
the  storage  of  these  documents,  which  are  invaluable,  and  which, 
once  destroyed,  could  not  be  duplicated  at  any  cost. 

SURVEYS  OF  OYSTER  LANDS. 
On  the  advice  of  Governor  Morton,  the  surveys  of  the  oyster 
lands  of  the  State  in  the  vicinity  of  Long  Island  and  Greater  New 
York,  which  had  theretofore  been  carried  on  under  the  supervi- 
sion of  the  Fisheries,  Game  and  Forest  Commission,  were  en- 
trusted to  tliis  Department,  and  since  that  time  the  work  has 
been  under  the  immediate  charge  of  Charles  Wyeth.  The  work 
consists  of  the  surveying  and  mapping  of  these  lands  under 
water  and  pi^paring  the  necessary  papers  connected  with  the 
leasing  of  such  lands.  The  Fisheries,  Game  and  Forest  Com- 
mission, through  the  eflScient  management  of  one  of  its  members, 
Shell-fish  Comm^issioner  Edward  Thompson,  has  carefully  man- 
aged and  fostered  this  growing  industry,  which  now  provides  a 
means  of  livelihood  for  a  very  large  class  of  sturdy,  worthy  citi- 
zens. The  plats  of  land  leased  vary  in  area  from  1  to  10  acres. 
The  principal  sections  now  under  cultivation  and  requiring  en- 
gineering attention  are  in  Jamaica,  Raritan  and  Sheepshead  bays. 
In  Jamaica  bay  484  lots  are  now  leased;  in  Raritan  bay  924  lots 
are  leased.     The  extent  of  oyster  territory  covered  by  maps  in 
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tliree  sections  of  Jamaica  and  Sheepshead  bays,  in  the  counties 
of  Kings  and  Queens,  is  about  15  miles  east  and  west  by  5  xmles 
north  and  south.  That  of  Baritan  bay  is  about  8  miles  east  and 
wesrt  and  from  1  to  4  miles  north  and  south. 

Scattered  over  this  territory  there  were  surveyed  and  leased 
during  the  last  fiscal  year  and  to  the  present  time  228  plats  of 
varied  contour  and  boundary.  These  surveys  required  the  preser- 
vation and  renovation  of  many  of  the  U.  S.  C.  S.  signals  and  the 
reconstruction  of  many  others  belonging  to  the  State  Fisheries 
surveys.  These  signals  extend  along  the  shores  bordering  the 
oysiter  territory,  and  on  them  depends  the  location  and  survey 
of  the  grounds. 

Owing  to  weather  conditions  and  rough  water  it  is  impossible 
to  do  any  of  the  surveying  work  during  the  greater  portion  of  the 
year.  These  surveys  are  made  during  the  propitious  season,  and 
the  balance  of  the  time  is  spent  in  platting  and  computing  the 
field  work  and  arranging  data  for  the  issue  of  leases. 

During  the  past  year,  in  addition  to  the  usual  work,  a  map  of 
that  portion  of  Jamaica  bay  lying  in  Queens  -county  covering  the 
eastern  half  of  the  bay  has  been  prepared.  In  addition  to  this 
work  the  surveys  have  been  started  of  the  territory  from  Port 
Jefferson  to  and  including  Plum  island,  Long  Island  sound.  For 
this  work  it  has  been  necessary  to  build  ten  signals  in  addition 
to  those  of  the  U.  S.  C.  S.  between  Mount  Sinai  and  Horton's 
Point,  and  these,  with  other  natural  objects  and  the  U.  S.  C.  S. 
monuments,  make  forty  signals  for  the  location  of  oyster  grounds 
along  this  coast.  For  this  work  the  system  of  1,000-acre  townships 
has  been  fallowed,  these  to  be  subdivided  into  quarter  sections 
or  110-acre  lots,  as  the  same  may  be  applied  for.  Two  of  these 
sections,  covering  the  coast  line  and  contiguous  oyster  territory 
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"between  Mattituek  Hills  and  Rocky  Point,  a  distance  of  about 
15  miles,  have  been  completed.  This  section  covers  the  natural 
oyster  beds  at  Horton's  Point. 

In  the  long  stretches  of  coast  line  between  Mattituek  Hills 
and  Mount  Sinai  provision  should  be  made  for  the  further  con- 
struction of  edgnals,  as  the  coast  is  entirely  devoid  of  nditural  ob- 
jects which  could  be  used  for  that  purpose.  Many  of  the  signals 
or  monuments  heretofore  erected  now  require  renovation,  par- 
ticularly between  Port  Jefferson  and  Matinicock  Point. 

In  the  work  of  surveying  Jamaica  bay  we  have  been  assisted 
■by  Mr.  W.  J.  TSllotson  without  cost  to  the  State,  he  receiving  his 
pay  from  the  oyster  men  of  that  locality. 

Applications  are  constantly  being  made  for  additional  plats 
of  these  oyster  lands  and  fourteen  such  applications  are  now 
pending.  The  preparation  of  the  leases,  as  well  as  the  surveys 
and  mapping  of  the  lands,  seems  to  require  the  services  of  an 
engineer,  and  I  believe  the  work  should  be  continued  during  the 
eoming  season  in  substantially  the  same  manner  as  heretofore 
and  with  a  similar  appropriation. 

The  advantages  accruing  to  the  State  by  the  fostering  of  the 
oyster  industry  are  manifold.  The  State  is  reimbursed  for  the 
money  it  expends  on  this  work  both  directly  and  indirectly. 
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SPECIAL  APPROPRIATIONS. 

Examination,  monuments  and  maps  disbursed  by 
division  engineers,  chapter  790,  Laws  of  1S97,  and 
chapter  606,  Laws  of  1898 16,681  06 

Examination,  monuments  and  maps  paid  directly  by 
State  Treasurer,  chapter  790,  Laws  of  1897,  and 
chapter  606,  Laws  of  1898 3,346  37 

Geological  survey  New  York  State,  chapter  391, 
Laws  of  1897,  and  chapter  219,  Laws  of  1898 23,817  30 

Making  surveys  and  maps  for  the  use  of  the  State 
Board  of  Claims,  chapter  790,  Laws  of  1897,  and 
chapter  606,  Laws  of  1898 5,946  73 

Surveying,  plotting  and  monumenting  lands  to  be 
leased  in  the  future  for  oyster  industry,  chapter 
790,  Laws  of  1897,  and  chapter  606,  Laws  of  1898.         2,212  38 

To  repair  and  preserve  the  highway  known  as  the 
**  State  Road  "  in  the  town  of  Colton,  St.  Law- 
rence county,  chapter  606,  Laws  of  1898 2,000  00 

Westchester  County  shore  line  maps,  chapter  950, 
Laws  of  1896 1,547  14 

Copying  and  preserving  old  maps,  survey  notes  and 
miscellaneous  records  of  this  office,  relating  to 
lands  and  land  patents  of  Colonial  and  early  State 
times,  chapter  790,  Laws  of  1897 669  20 

For  the  surveying  and  mapping  of  certain  oyster 
lands  under  waters  of  Long  Island  Sound,  chapter 
704,  Laws  of  1897 403  34 

Total 146,522  52 
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EXTRAORDINARY  CANAL  IMPROVEMENT. 

Eastern  Division. 

Erie  canal,  chapter  947,  Laws  of  1896,  chapter  566, 
Laws  of  1897,  and  chapter  506,  I^ws  of  1898 13,350  36 

Ghamplain  canal,  chapter  947,  Laws  of  1896;  chap- 
ter 566,  Laws  of  1897,  and  chapter  506,  Laws  of 
1898 3,212  58 

Improvement  Erie  canal,  chapter  79,  Laws  of  1895, 
chapter  794,  Laws  of  1896,  and  chapter  43  and 
569,  Laws  of  1897 65,483  95 

Improvement  Champlain  canal,  chapter  79,  Laws  of 
1895,  chapter  794,  Laws  of  1896  and  chapter  43 
and  569,  Laws  of  1897. 30,872  69 

Rebuilding  Rexford  Flats  Dam,  chapter  560,  Laws 
of  1895,  chapter  947,  Laws  of  1896,  and  chapter 
566,  Laws  of  1897 917  72 

Fourth  street  bridge,  Waterford,  chapter  575,  Laws 

of  1897 291  09 

Ship  street  bridge,  Cohoes,  chapter  778,  Laws  of 

1897 : 419  60 

Railroad  street  bridge,  Ilion,  chapter  105,  Laws  of 

1897 ; 397  55 

Gorman  street  bridge.  Little  Palls,  chapter  680, 

Laws  of  1895 27  98 

River  street  bridge.  Fort  Plain,  chapter  576,  Laws 

of  1897 141  45 

Glen  street  bridge.  Glens  Falls,  chapter  798,  Laws 
of  1896 81  92 

3{aple  street  bridge,  Sandy  Hill,  chapter  286,  Laws  ^ 

of  1895,  and  chapter  795,  Laws  of  1896 156  50 

3 
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Canajoharie  bridge,  Canajoharie,  chapter  592, 
Laws  of  1894,  and  chapter  562,  Laws  of  1897 |349  36 

Cemetery  culvert,  Waterford,  chapter  215,  Laws  of 
1896 ' 74  89 

Culvert  over  weigh  lock  outlet,  Waterford,  chapter 
364,  Laws  of  1896 77  65 

Basha's  Kill  Stream,  chapter  621,  Laws  of  1898 166  60 

Draw  bridge  over  Minisceongo  creek,  chapter  631, 
Laws  of  1898 '. 130  29 

Waflhington  Monument  Headquarters,  Newburgh, 
chapter  790,  Laws  of  1897,  chapter  606,  Laws  of 
1898 10  74 

State  road,  town  of  Oolton,  St.  Lawrence  county, 
chapter  606,  Laws  of  1898 1,999  10 

State  road^  St.  Regis  Reservation,  chapter  932,  Laws 

of  1895 130  62 

Shinnecock  and  Peconic  canal  (piling  and  protect- 
ing), chapters  950,  Laws  of  1896,  chapter  791, 
Laws  of  1897 526  31 

Shinnecock  and  Great  South  Bay  (dredging),  chap- 
ter 207,  Laws  of  1898. 840  84 

Sea  wall  at  Orient,  chapter  838,  Laws  of  1895 23  80 

Building  dyke,  Neversink  river,  town  of  Deerpark, 
chapter  291,  Laws  of  1897 296  59 

Rebuilding  Saranac  dam,  chapter  627,  Laws  of  1898.  703  15 

Improvement  Public  Highways,  Chapter  115, 
K  ■  Laws  op  1898. 

Troy  and  Schenectady  turnpike 576  92 

Lebanon  and  Pittsfleld  road 608  87 

Nyack  to  West  Nyack  road,  Rockland  county 325  34 
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Troy  and  Greenbnsh  road.  .* |234  88 

Northampton  road,  Montgomery  county 78  36 

Chester  to  Middletown  road,  Orange  county 400  49 

Special  Survbjys. 

Making  surveys  and  max>8  for  use  of  State  Board  of 
claims,  chapter  790,  Laws  of  1897,  and  chapter 

606,  Laws  of  1898 5,946  73 

Making  surveys  and  maps  required  by  State  En- 
gineer and  Surveyor,  chapter  790,  Laws  of  1897, 

and  chapter  606,  Laws  of  1898 6,681  06 

Maps  shore  line,  Westchester  county,  chapter  950, 

Laws  of  1896 , 1,547  14. 

Geological  survey.  New  York  State,  chapter  320, 

Laws  of  1897,  and  chapter  219,  Laws  of  1898. . . .  23,817  30 

Total 1162,405  83 

Middle  Division. 

Repairs  to  Owasco  Lake  outlet |257  01 

White»boro  street  bridge  at  Utioa 1,093  50 

Broad  street  bridge  at  Utica 1,181  83 

Extrao(Pdinary  repairs 1,448  05 

Salina  street  bridge,  Syracuse 1,929  37 

Washington  street  bridge,  Utica. ; 300  00 

Schuyler  street  bridge,  Utica 200  00 

Extraordinary  repairs,  Erie  canal 3,500  00 

Surveys  account  Attorney-General 360  00 

Bridge  over  the  Oswego  canal  at  Fulton 1,200  00 

Rebuilding  locks.  Black  river  canal 2,594  60 

Improving  Cayuga  and  Seneca  canal  at  Waterloo . .  278  17 
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Dredging  Cayuga  and  Seneca  canal  at  Geneva |600  00 

Rapairdng  dam  at  Waterloo 220  00 

Ditch  between  Seneca  Falls  and  Waterloo 235  00 

Removal  of  bare  in  Cayuga  and  Seneca  canal  at 

Cayuga 202  11 

Improvement  of  public  highways 892  56 

Improvement  of  the  Erie  canal 112,724  62 

Improvement  of  the  Oswego  oanal 12,316  98 

Total 1141,533  80 

Western  Division. 

Ordinary  repaire |8,473  80 

Monroe  avenue  bridge,  Rochester 1,408  63 

Exchange  street  bridge,  Rochester 2,701  92 

Waste   weirs   at   Lockport,   Middleport  and   near 

Mabie's  bridge 1,034  51 

Deepening  and  improving  Eighteen-mile  creek 1,082  79 

Culverts  Nos.  78  and  94 162  02 

Culverts  Nos.  42,  43,  45  and  56 90  00 

Erie  street  bridge,  Buffalo 650  00 

Bridge  over  Oak  Orchard  Creek  feeder,  Medina 578  45 

Bridge  over  canal  feeder  at  Medina 129  82 

State  Court  of  Claims 1,488  79 

Improving  channel  leading  from  State  culvert  un- 
der Erie  canal  at  Brockport 271  50 

Culverts  Noe.  1  and  2 1,865  58 

Fitzhugh  street  bridge,  Rochester 712  50 

South  Clinton  street  bridge,  Rochester 483  62 

Deepening  and  improving  Cayuga  oreek 316  45 

Deepening  and  improving  Mud  creek 467  44 
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Bridge  over  Allegany  river  between  Oarrollton  and 

Allegany ; |62  41 

Removing   obAtruotions,   etc.,    Chemung   river,   ait 

Coming 411  17 

Dredging  Bear  lake 74  85 

Protecting  unfinished  work  under  general  improve- 
ment    807  83 

Southport  road,  Chemung  county 20  40 

Enlarging  spillway,  Cuba  reservoir 72  74 

Improving  Glen  creek,  Watkins 143  28 

Buffalo-Hamburg  road,  Erie  county 857  58 

■ 

Ridge  rood,  Monroe  county 688  63 

East  avenue  road,  Monroe  county 369  44 

River  road,  Erie  county 127  99 

Improving  New1x>wn  creek 367  95 

Dike  along  Chemung  river,  Elmira 251  11 

Hamilton  street  bridge,  Buffalo 526  85 

Improvement  of  highway,  Allegany  Indian  Reserva- 
tion   130  54 

Improvement  of  highway,  Tonawanda  Indian  Reser- 
vation.   99  51 

Lift  bridge  at  Brighton 558  35 

New  Home  bridge 67  70 

Canal  improvement,  Erie  canal 79,574  18 

Total f  107,129  33 


I 


I!  |i  I    III     III 


f 

I 

I 

5 


II I 


ii 


T 


»! 


I  I  I  I   III 


till   III 


^Hlililii 


iiiiiii 


isiiii.. 


ii 


I  II     ii     I     :     I     I      II 

a'  S3      !ic       £      s      =•      =•        S      i 

ifl    Ii  .i    I    I    I    t    i 


iliili^ 


I 


1  n  I  i 


8S8S    S      S      8      S      8 

mi  nil 


SS3S    S      8      S      8      S 


111  I  I  I  I 


i.i  I  i  I  mil lu 


1 1  hiinni- 


.J 

Hi 


40 


Annual  Report  op  the 


o 

§ 


^ 


^ 


-si 

fi8 


o 

•1 

I 


o 

3 


s 

OS 


I 


•SS 


a 

8 


H 

8 

O 


S 

CO 
00 


3 

ocf 


s 


CO 
iO 


S      S      3      8 


s 

<W  «^  Op  O 

c»         o         a         ;« 


s    s 

§  I 


s 
s 


i8 


s 

8 


lO 


HI 


S      iS      :3 

CO 

s 


CM 
04 


o 


8 


S 


to 


s     s 


CO 


8       S       2 

•^  Ai  ea 


JJ  ©• 


00 
CI 


8 


e4 

s 

g 

i>r 

« 

«£ 

CO 

c* 

»— 

iH 

v4 

8 

8 

8 

1^ 

«rf 

o 

S 

8 

3 

irT 

of 

S' 

8 
8 


8 

CO 


8 


3      8 


00 
CO 


«0 
04" 


8 


8      8      8      8      S 


•ft- 


lA 
C4 


o 


8 

00 


^  M 


8 


S 
8 


8 


8 


o 

s 


i 


8 

o 

i 


8 
8 


8      8 


8 
8 


t«  a  «p  c«  oi  «D  r- dk  


_  f  Ok  CD  t>( 


S8?S8?S§?S|^Si?SS?S§?S|?S8 

t«ot<-i&~r*io     fr-w     P*"0     t*«     e-«o     f****     ^*     ►"'®     ***     '^"*     '^"^ 


3      8      s     a 


3     s 


e 


ce 
43 


o 
to 

O 
g 

I 


& 

s 

is 

g 


e 
to 

o 

S 


o 

to 

I 

S 


I 

a 

o 


1 

o 

is 

a 

3 


c» 

I 


o 

to 

o 

5 


00 
CI 

e 

to 


e 

to 


iS 


e 


I 


a 
e 


si 


-<1 


00 


fal 

o 


p 

< 


n 


0 


M 

5 


00 


bfi 

P 


to 


to 


S 

.0 


« 


o 


e 


I    ? 


^ 


i 


o 
O 

I 

P 

o 

^^ 
01 

P 

o 

M 

to 


fl 


O 
U 

fl 


p4 


I  I 


I 
I 

m 

to 


p 

o 

n 

to 


o 
O 

« 

p 

fl 

p 

p 


5* 

P^ 


p 

o 


g 

•p 

» 
•p 
fl 

o 
S 


J3 

I 

? 

pa 


I 


e 
f 

o 

o 

p 


o 


1 

fl 


State  Engineer  and  Surveyor. 


41 


s     s     s     s     s 


s 

m 


00 


CO 


s  I  s  s  s  s  s 

S       ^  $  $    S    2 

^       .  m   e«   lo     c«     e<i 

fiO  t0     ^     «       <D       ^ 

01 


S^ 


s 
s 


00 
00 


Si 

CI 

0» 


?r         >o 


8      S 
S      S 


8 
8 


S 

CO 


8      8       8    8  8 


CO 


M  l«  t-4  fD  to  C» 

^  ^  lO  M  r4  fH 


o   o   e     «o     lo 
o   5  o     •-•     M 

«   di   a»     §     g 


^  Jk  ^  ^  •»  —  ^  — 

^  '^  «^  •  8 


iO 


lO 


8  8 

S  8 

i-l  00 

S:  8 


s     s 
§     I 

3 


8 


oo 

0» 


8      8 


CO 

CO 

•o 


3 
8 


8 
5 


8  8  8    8^  io«88  8  o 

i  S  ill  Slii  £  s 

«}  M  <0       ^    K3     Afl^OO  0»  r« 

CO  iH  «H                 ci     ^C*  00 


8 

o 
•o 

s 


8 
S 


8 


8 


8 
8 


8      S 


8 
I 


8 


8      8      8 


8    8888888 
;8i883 


§! 


8      8 


8 
8 


8       8       8 


I       § 


a5SaDx9SwwaoSoDSoowOoSSoofiSS<i«aoflo5      ooaOwwSow9vObo63oaSSBOOo6aOQOw8oaDoo9 


t>38t«S8&S8?5S?3to?S<0iaeo8mooS    Sc<.38t«S<o»o3<Dc*S8t~S8t«3(o?28 

r«2     ^S5      t«ia     i«2     ^2      FnZ     ««3e«0io     S     t'*n     i>2     t<-A      t-io     c*2     »-«     ^2 

999999  9999999 


e 

I 

a 

s 


Q 

5 


s     3 


I 

a 
o 
O 


00 


e 
Jz5 


o 

I 

a 
o 


S  -a 

? 

S  "O   *« 
O  ^  <2 

as  ^ 

o  is  • 

i  SS 

a   "    • 

M  b!  (^ 


i 


9" 


J3    id  O 

I"? 

•  ■** 

S  ^  S  * 

et    a  «^ 

8  1-33 


a 

3 

(> 

P 

I 


§ 


P 

e 

« 


0 

o 

3 

V 

5 
S 

to 


s    s 


> 

s 

I 

t 


a 
o 


6 

<3 


I 


^     p 
s    s    I 


00 

o 

2 

■•» 
a 
o 

o 


I   I 

e 

I 


o 

§ 


8 


§ 


8 

uo 


00 


3    8 


iiiSiiiiSi 


S'   S   8 


^ 
^ 


► 

e 


o 


M     *-i 


p 


P 


ro   A  Ob  C4  O  "VO 


^    t* 


e 


e 


CO 


3 


4i      ^ 


I 


eS    §S 


01     0« 


0t 


e 
O 

►» 

B 

« 

a 

XI 


t 

0 


s 


pa 
S 

x> 

0 


S 

4 


I    1 


r 
p 

■a 


I 

►9 


^^ 


0 

s 


0 

p 


<  4 


& 


I 


Si    "^  ja 


3   s   ^   '  I  ^ 

M    ^    ^     ^  ^  K 


5 

0 

?  a  f  a 


a 


0 
P 


a 


0 


O 


I 


s   c3 


0 

0 


d  si 


42 


Annual  Report  op  the 


I 


illi 

eB 


08 


a 

I 

Pi 


>• 


S 


9i 

p< 


O 
u 

s 


O 

«  fl 


c4 
o 

H 

H 
O 

O 


8 


r-         ^ 


CO 

m 


s 

9S 


S       S 

t*  1— 


00 


s 


s 

8 


S      8 


00 


H) 


8 

iO 

o 
« 


8 

IO 

s 


8      8       8 


§       § 


IO 


3 
8 


lA 


8 


8 

IO 


S      8'      Sf 


8      8      8      8      8      8 
S      S      §      § 

o         o         o         o 


8 


8 


SoOOOODSoOOOOOaOwOOSwOOOOOOODOO 


e«A<ot»a<ot«aioc«e»6^d»tot»dkcD 

l<-lO       C««0       C«iO       I'-lO       f«lO       t«lO 


<         < 


< 


ea 


CO 


CO 


a 
o 


fl 

c 


e 

« 


I 

JO 

P 

e 

I 


§ 


o 

ta 

u 

o 

^^ 
m 


s 

I 


a 
o 


e 


o 

a 
u 


00 


CO 


CO 

p« 

CO 


OQ 


O 

O 
§ 


8 

s 

d 


o 


3 


E 


a 


g 

« 

P 

a 

s 


si 

•** 
c; 

es 

a 

o 

o 


^      S 


0 

a 
o 

0 


i 

a 

ja 


CO 


o         «         e«         CO         ^         IO 

r^  *H  ,-<  »H  ^^  ^^ 


0 

e 
« 


0 

u 

o 

s 


o 
o 

2 


oo         6         So         00 


o 

CI 


p. 

X 
0 

9 


:S       (3       p! 


e 

a 


State  Exhikebb  and  Schvetor. 


Mi 

lilt 


i  S  i 


I  I  I 


SUSS 

§  ?  §  S 
•*  a  ?'  - 


S    g    3    ^SSSSSSS 

I  g  3  isiissgi 


S|  ^  "  "  li    J  I  ;  i  I  <  ►  ^  H^shsl 


r      M     B 


I  i  I  I  . 


J' 


Akxcal  Report  op  the 


IP'" 


i  i 

5^ 

■     ■:■:!! 

f  i 

■.   £■     •■: 

1 

il  iL 

i 

s 

U 

^3 

mi 

•as .  \ise 

ill 

BSP.ay.piS5=ISSS5l|gi 


8SSS8S88$SSSr:S38gS3SS8 

l:§3gg§il3;s:illi3BSS§ 


■SE-easSS 

ScEsM 


I  sill i 

lllll 


lllll 


s  RSRSsssiss^iSSEsaasssssa 


lis 
Si' 


I 

I 

i|H 

ill  i 
III 


State  Engineer  and  Surveyor.  45 

TOPOGRAPHIC  SURVEY  OF  THE  STATE. 
Dbjpartment  op  the  Interior, 

United  States  Geolooioal  Survey, 
Washington,  D.  C,  November  17,  1898. 

Hon.  C.  W.  Adams,  8t(Ue  Engineer  a/nd  Surveyor,  AUHmy,  N.  T.: 

Sir. — I  have  the  honor  to  make  herewith  a  preliminary  state- 
ment of  the  work  done  under  the  agreement  signed  April  14, 
1898,  by  you  on  behalf  of  the  State  of  New  York  and  by  me  on 
behalf  of  the  United  States  Geological  Survey^ 

By  the  terms  of  that  agreement  twenty-five  thousand  dollars 
(125,000)  was  allotted  by  you  for  expenditure  in  making  the  co- 
operative topographic  survey  therein  provided  for.  In  addition 
there  remained  at  the  b^inning  of  the  field  season  an  unex- 
pended balance  of  the  State  appropriation  of  1897  amounting  to 
four  thousand  six  hundred  and  fifteen  dollars  and  twenty  cents 
(14,615.20),  making  thus  a  total  of  twenty-nine  thousand  six  hun- 
dred and  fifteen  dollars  and  twenty  cents  ({29,615.20)  of  State 
funds  available  for  this  co-operative  survey.  This  Bureau  has, 
under  the  terms  of  the  agreement,  allotted  a  like  amount  to  this 
work,  less  the  sum  of  five  thousand  two  hundred  and  seventy- 
four  dollars  and  twenty  cents  (f 5,274.20)  expended  in  1897  in 
excels  of  the  amount  agreed  upon  to  be  allotted  to  meet  your 
oo^operative  appropriation  of  fifteen  thousand  dollars  (|15,000). 
Aiccordingly,  there  was  available  for  topographic  surveys  within 
the  State  of  New  York  during  the  field  season  of  1898  the  total 
of  the  State  funds,  twenty-nine  thousand  six  hundred  and  fifteen 
dollars  and  twenty  cents  (|29,615.20),  and  the  Federal  funds, 
twenty-four  thousand  two  hundred  BJid  forty-one  dollais  (124,241), 
or  fifty-three  thousand  eight  hundred  and  fifty-six  dollars  end 
twenty  cents  ($53,856.20). 

The  net  result  of  the  field  work  resulting  from  the  expenditure 
provided  under  this  agreement  has  been  the  making  of  an  accu- 
rate trigonometric  survey  for  the  control  of  future  topographic 
field  work  of  an  area  of  two  thousand  eight  hundred  and  fifty 
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(2,850)  square  miles  within  the  State,  at  an  expenditure  of  one 
thousand  seven  hundred  and  ninety-five  dollars  (f  1,795)  for  field 
work  only,  or  at  the  average  cost  of  sixty-tbree  (.63)  cents  per 
square  mile.  This  triangulation  furnishes  control  of  the  future 
mapping  of  ten  additional  atlas  sheets  in  central  New  York  and  in 
the  Adirondacks.  Moreover,  there  have  been  run  the  entire 
length  of  the  State  of  New  York,  near  its  southern  border,  from 
Cohoes  to  Dunkirk,  440  miles  of  precise  levels,  by  which  eleva- 
tions of  488  different  points  have  been  determined,  as  referred 
to  mean  sea  level,  with  such  accuracy  that  they  are  scarcely 
likely  to  be  changed  within  a  generation  at  least.  All  these  ele- 
vaitions  have  been  permanently  marked,  while  sixty-three  of 
them  have  been  most  substantially  marked  by  bronze  and  alu- 
minum tablets  set  in  masonry.  The  total  cost  of  this  precise 
leveling  was  two  thousand  one  hundred  and  fifty-five  dollars 
(|2,155),  or  at  the  average  rate  of  four  dollars  and  eighty-seven 
cents  (f4.87)  per  linear  mile,  a  sum  unusually  small  for  such 
high-grade  work. 

In  addition  to  the  above  work  for  the  primary  control  of  future 
surveys  there  has  resulted  from  the  field  operations  of  the  past 
season  a  complete  and  accurate  topographic  map  on  a  scale  of 
1:62,500  of  approximately  one  mile  to  one  inch  and  with  a  con- 
tour interval  of  20  feet,  of  three  thousand  three  hundred  and 
ninety-seven  (3,397)  square  miles  within  the  State  of  New  York. 

All  of  this  is  original  work  which  will  be  published  on  seven- 
teen separate  atlas  sheets,  well  distributed  through  twenty-six 
different  counties  in  the  State.  Moreover,  secondary  elevations 
by  leveling  and  vertical  angulation,  traverse  for  the  control 
and  planetable  triangulation  for  control  of'  five  additional  atlas 
sheets  has  been  completed,  so  that  these  five  sheets  may  now 
be  considered  more  than  half  surveyed. 

The  total  cost  of  the  topographic  field  work  was  thirty-three 
thousand  one  hundred  and  seventy  dollars  (|33,170),  or,  for  that 
portion  of  it  which  is  finished,  at  the  rate  of  eight  dollars 
and  ninety -four  cents  (f8.94)  per  square  mile,  mapped,  a  sum 
twenty-four  cents  (10.24)  in  excess  of  the  expenditure  of  the  pre- 
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TiouB  field  season,  due,  in  part,  t?o  the  exceeding  unfavorable 
atmospheric  conditions  which  prevailed  during  the  past  sum- 
mer. 

The  total  cost  of  all  of  the  above  work,  including  topography, 
triangulation  and  precise  leveling,  and  including  estimated  ex- 
penses for  platting  the  oomputajtions  and  drafting  maps  in  the 
office  during  the  coming  winter  is  forty-eight  thousand  seven 
hundred  dollars  (|48,700).  Iso  average  rate  per  square  mile  can 
be  safely  given  for  this,  as  the  above  sum  includes  triangulation, 
precise  leveling  and  partially  surveyed  sheets.  Of  the  above 
sum  approximately  twenty-sdx  thousand  dollars  (|26,000)  has  al- 
ready been  expended  by  the  State  and  fifteen  thousand  dollars 
(115,000)  by  the  Federal  Government,  and  the  greater  portion 
of  the  remainder  will  be  exx>enjded  by  this  Bureau,  as  in  the  past, 
in  meeting  the  office  expenses  connected  with  this  work. 

As  the  total  joint  allotment  to  this  work  was  fifty-three  thou- 
sand eight  hundred  and  fifty-six  dollars  and  twenty  cents  (|53,- 
856.20),  and  the  total  expenses,  including  estimates  for  office 
work,  forty-eight  thousand  seven  hundred  dollars  (|48,700),  there 
will  remain  a  balance  of  State  and  Federal  money  at  the  begin- 
ning of  the  next  field  season  of  1899  approximating  four  thousand 
one  hundred  and  fifty-six  dollars  (f4,156).  This  sum  will  be  de- 
voted, as  in  the  past  spring,  to  the  early  inauguration  of  field 
work  in  the  State.  With  your  approval  I  have,  therefore,  to  sug- 
gest that  this  sum  be  devoted  to  the  completion  of  the  topo- 
graphic mapping  of  the  five  partially  surveyed  sheets,  namely: 
Sodus  bay,  Lyons,  Weedsi)ort,.  Chemung  and  Morrisville,  and,  if 
any  balance  still  remains,  to  the  survey  of  such  other  areas  as 
yon  may  designate. 

Very  respectfully, 

CHAS.  D.  WALCOTT, 

Director. 

Chapter  219  of  the  "  general  laws  of  1898  "  authorized  the 
State  Engineer  and  Surveyor  to  continue  co-operation  with  the 
director  of  the  United  States  Geological  Survey  in  making  a 
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topographic  survey  and  map  of  the  State  of  New  York  and 
appropriated  for  this  work  the  sum  of  twenty-five  thousand 
(f 25,000)  dollars.  In  addition  there  remained  available  for  field 
work  during  the  field  season  of  1898  an  unexpended  balance  of 
four  thousand  six  hundred  and  fifteen  dollars  and  twenty  cents 
(f4,615.20)  of  the  appropriation  of  fifteen  thousand  dollars 
(115,000)  made  by  chapter  320  of  the  "  general  laws  of  1897," 
making  a  total  of  twenty-nine  thousand  six  hundred  and  fifteen 
dollars  and  twenty  cents  ($29,615.20)  of  State  funds  available  for 
these  topographic  surveys. 

In  accordance  with  the  provisions  of  the  Law  of  1898,  above 
quoted,  an  agreement  was  signed  by  the  Hon.  Charles  D.  Wal- 
cott,  director  of  the  United  States  Geological  Survey,  and  myself 
which  is  similar  in  all  essential  details  to  agreements  made  in 
former  years  between  this  oflice  and  the  United  States  Geological 
Survey  and  published  in  my  previous  annuals.  As  a  result  the 
Federal  Survey  alloted  to  this  work  the  sum  of  twenty-four  thou- 
sand two  hundred  and  forty-one  dollars  (|24,241),  but  it  was  un- 
necessary for  them  to  appropriate  a  sum  sufficient  to  meet  the 
balance  from  our  appropriation  of  1897,  as  the  Federal  Survey 
had  in  1897  expended  fifteen  thousand  six  hundred  fifty-nine 
dollars  (|15,659)  on  this  work,  being  an  amount  which  was  five 
thousand  two  hundred  and  seventy-four  dollars  and  twenty  cents 
(15,274.20)  in  excess  of  the  expenditure  in  that  year  by  this  office. 
Accordingly  there  was  available  for  topographic  surveys  with- 
in the  State  of  New  York  during  the  season  of  1898  a  total  sum 
of  fifty-three  thousand  eight  hundred  and  fifty-six  dollars  and 
twenty  cents  (|53,856.20).    . 

Hereto  I  append  descriptions  and  positions  of  a  few  of  the 
primary  triangulations  located  in  the  prosecution  of  this  work 
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during  the  previous  season  of  1897,  the  final  positions  of  these 
points  not  having  been  computed  in  time  for  insertion  in  my  last 
annual  report.  I  also  api>end  a  list  of  benchmarks  established 
in  the  running  of  a  line  of  precise  levels  between  the  coast  sur- 
vey datum  at  Albany  via  Binghampton  and  Elmira  to  the  United 
States  Engineer's  benchmark  at  Dunkirk  on  Lake  Eh-ie.  I  do 
not  append  to  this  report  the  positions  of  triajigulation  stations 
located  during  the  field  season  of  1898  nor  the  lists  of  general 
elevations  determined  by  spirit  leveling  during  the  same  season 
for  the  reason  that  it  appears  to  me  undesirable  to  further 
burden  the  publications  of  the  State  and  its  treasury  with  the 
recital  of  dry  lists  of  figures  which  are  published  annually  in  the 
reports  of  the  United  States  Geological  Survey,  and  can  be  ob- 
tained therefrom  by  those  who  may  wish  to  refer  to  them.  I 
commend  this  report  and  the  accompanying  progress  map  and 
diagrams  of  triangulation  to  your  careful  attention  and  con- 
sideration and  feel  convinced  that  after  its  perusal  you  will  not 
fail  to  appreciate  the  efficient  and  economic  progress  which  has 
been  made  toward  the  completion  of  a  credible  topographic 
survey  of  the  State. 

PLANS. 
Prior  to  the  signing  of  the  cooperative  agreement  above  cited 
and  after  consultation  with  Mr.  H.  M.  Wilson,  geographer  of  the 
United  States  Geological  Survey  in  charge  of  topographic  sur- 
veys on  the  Atlantic  slope,  it  was  decided  to  at  once  resume  field 
work  with  the  balance  remaining  unexpended  from  the  appro- 
priation of  1897,  but  to  so  plan  as  to  admit  ertension  of  the  work 
commenced  and  on  lines  which  would  involve  the  expenditure 
of  the  larger  amount  which  was  finally  appropriated.  These 
plans  were  similar  to  those  arranged  during  the  previous  years 
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of  my  axiministration,  in  order  to  throw  the  most  light  on  the 
problems  of  additional  water  supply  for  the  State  canals  by 
mapping  the  country  contiguous  to  them,  as  well  as  the  adjacent 
territory  included  within  the  watersheds  from  which  such  addi- 
tional supply  might  be  drawn.  In  addition,  as  heretofore,  a 
limited  amount  of  work  was  done  without  the  areas  of  the  water- 
shed of  the  State  canals  in  order  that  other  portions  of  the  State 
might  receive  that  encouragement  to  the  development  of  their 
latent  resources  which  their  needs  demanded  and  in  order  that 
the  territory  contributory  to  the  State  canals  should  not  alone 
benefit  from  this  work.  In  the  latter  category  a  large  portion 
of  Chautauqua  and  adjacent  portions  of  Cattaraugus  and  Erie 
counties  were  surveyed  in  order  that  topographic  maps  might  be 
available  along  the  region  bordmng  upon  the  international 
boundary,  both  for  the  benefit  of  lake  navigation  and  at  the  re- 
quest of  the  State  military  authorities. 

The  existing  gap  remaining  in  the  topographic  surveys  along 
the  route  of  the  Erie  canal  between  Bok^hester  and  Syracnse  was 
planned  to  be  completely  filled  by  the  the  surveys  of  this  season. 
Also  the  gap  on  the  same  canal  along  the  drainage  of  the  Mo- 
hawk river  between  Fonda  and  Herkimer.  In  like  manner  it 
was  planned  to  survey  the  only  break  in  the  compact  series  of 
topographic  majps  which  cover  the  route  of  the  Champlain  canal, 
being  that  in  the  neighborhood  of  Schuylervill&  In  seeking  for 
a  water  supply  for  the  middle  levels  of  the  Erie  canal,  it  was 
deemed  desirable  to  at  once  survey  the  drainage  basins  of 
Cayuga  and  Seneca  lakes,  also  to  continue  the  topographic  sur- 
veys on  the  headwaters  of  the  Canada  creeks  for  the  supply  of  the 
Black  river  feeder  and  the  upper  Mohawk  feeders. 
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In  order  that  this  work  might  be  continued  in  the  future  it  was 
neceeaary  to  plan  the  extension  of  primary  triangulation  for  the 
control  of  additional  topographic  surveys,  and  such  triangulation 
was  planned  for  the  region  between  Elmira,  Auburn  and  Roches- 
ter, covering  the  entire  group  of  "  finger "  lakes  from  Canan- 
daigua  to  Cayugai.  In  the  interests  of  the  forest  preserve  it  was 
deemed  desirable  to  extend  triangulation  in  the  Adirondacks  to 
the  north  of  the  regions  already  mapped  in  order  that  map  work 
might  be  continued  over  the  forest  preserve  if  necessary.  To 
this  end  triangulation  was  extended  north  of  the  Fulton  chain 
of  lakes  so  as  to  control  the  neighborhood  of  Tupper  and  Ba- 
quette  Jakes  to  the  Saranac  waters.  Finally,  that  the  base 
elevations  on  which  the  topographic  map  might  be  accurately  re- 
duced to  mean  sea  level,  a  line  of  precise  levels  was  rui^  over 
the  general  route  of  the  Delaware  and  Hudson  Railroad  from 
Albany  to  Binghamton  and  over  the  EIrie  railroad  from  Bing- 
hamton  to  Dunkirk,  being  connected  at  one  end  with  the  precise 
benchmark  of  the  Coast  Survev  and  at  the  other  with  that  of  the 

ft* 

United  States  Engineer's. 

It  was  deemed  unwise  to  attempt  to  complete  during  the  sum- 
mer season  of  1898  all  of  the  work  outlined,  it  being  considered 
more  economical  to  plan  and  prepare  a  basis  for  some  future 
extension  of  this  work  in  addition  to  completing  a  large  area  of 
topographic  survey,  rather  than  devote  all  the  funds  available  to 
topographic  mapping  and  leave  the  work  of  the  future  hampered 
for  lack  of  proper  base  control.  Accordingly,  only  so  much  final 
topographic  surveying  was  undertaken  as  could  be  safely  com- 
pleted during  the  winter  season  and  in  addition  control,  includ- 
ing  plane-table  triangulation,  spirit  leveling  and  traverse  work 
was  obtained  for  five  additional  sheets.    It  will  thus  be  possible 


52  Annual  Report  of  the 

to  at  once  begin  topographic  work  next  spring  with  the  least 
lossi  of  time  and  least  expenditure  of  money.  It  is  worthy  of 
note  that  all  of  the  work  planned  was  completed  and  that  there 
remains  a  sufficient  unexpended  balance  to  permit  of  the  com- 
pletion of  the  topographic  mapping  in  the  spring  of  1899  and 
prior  to  the  end  of  the  government  fiscal  year  of  June  next,  of 
the  five  sheets  which  have  been  controlled  by  triangulation,  pre- 
cise leveling  and  plane-table  trian^^ulation. 

TRIANGULATION. 

On  July  1st  Mr.  W.  T.  Griswold,  topographer  of  the  United 
States  Geological  Survey,  assisted  by  Mr.  A.  S.  Williams,  com- 
menced the  field  work  of  extending  primary  triangulation  oiver 
the  Finger  lakes  region  of  central  New  York.  He  was  assigned 
the  duty  of  furnishing  primary  locations  for  the  control  of  a 
group  of  eight  sheets  which  were  given  the  provisional  names, 

Ganandaigua,  Phelps^  Waterloo,  Naples,  Penn  Yan,  Ovid,  Genoa 
and  Hammondsport,  these  names  being  derived  from  the  princi- 
pal villages  located  within  the  areas  of  the  sheets.  This  trian- 
gulation was  based  on  several  Coast  Survey  positions  established 
in  previous  years  to  the  north  of  the  area  under  survey,  namely: 
Turks,  Palmyra  and  Clyde  stations;  also  on,  three  stations  of 
Gardiner's  New  York  State  survey,  namely :  Urbana,  Orange  and 
Newfield.  This  work  was  continued  for  about  a  month,  when  it 
was  discontinued  in  order  that  Mr.  Griswold  might  execute  BOioe 
triangulation  in  the  Adirondack  region  during  the  summer 
months.  Later  he  returned  to  this  and  completed  it  toward  the 
middle  of  November.  This  work  resulted  in  the  location  ot 
about  twenty  trigonometrical  positions  scattered  over  the  vari- 
ous atlas  sheets. 
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During  August  and  September  Mr.  Griswold  was  engaged  in 
extending  primary  triangulation  to  control  the  Tupper  lake, 
Long  lake  and  Baquette  lake  sheets  in  the  Adirondacks.  His 
triangulation  was  based  on  the  positions  Bald,  Blue  and  Kemp- 
shell  established  in  1896  and  1897  by  the  co-operative  topographic 
survey.  The  result  of  this  work  was  the  location  of  eight  sta- 
tions well  distributed  throughout  the  atlas  sheets  to  be  con- 
trolled. 

The  net  result  of  the  triangulati<>n  of  the  field  season  was 
the  procurement  of  primary  control  of  an  area  of  about 
2,850  square  miles.  There  has  thus  been  furnished  trigonometric 
control  for  twelve  additional  atlaB  sheets  which  may  be  mapped 
in  ensuing  seasons.  For  a  total  expenditure  of  11,795  for 
the  field  season  there  were  controlled  by  triangulation  2,850 
square  miles,  or  the  average  cost  of  which  was  63  cents  per 
square  mile.  Tins  work  fills  up  two  important  gaps  in  the  tri- 
angulation control  of  the  State,  and  will  permit  the  topographic 
mapping  in  the  immediate  future  of  one  of  the  most  important 
'feeder  regions  of  the  Erie  canal  as  well  as  of  one  of  the  most 
interesting  portions  of  the  Btate  forest  reservations. 

The  observing  of  angles  in  the  prosecution  of  the  above  work 
was  executed  with  the  same  high-grade  instruments  and  the 
same  care  as  has  been  exercised  in  the  past,  as  described  in  my 
last  annual  report.  Each  of  the  stations  occupied  by  the  tri- 
angulation party  during  the  pe«t  season  is  permanently  marked 
upon  the  ground  by  a  dressed  granite  post,  six  inches  on  a  side 
and  three  and  one-half  feet  in  length,  in  the  center  of  which  is 
imbedded  a  copper  plate.  On  some  of  the  stations,  however, 
the  summits  of  which  are  composed  of  solid  rocks,  in  place,  cop- 
per bolts  were  let  into  drilled  holes  in  this  rock.    These  bolts 
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are  stamped,  as  explained  in  my  last  ann^ual,  with  the  letters 
"  U.  S.  G.  S.— N.  Y."  and  the  serial  numbers  of  station.  The 
area  controlled  by  triangulation  during  this  season,  added  to 
that  previoualy  controlled,  gives  a  total  area  of  30,850  square 
miles  of  the  State  which  is  governed  by  triangulation  executed 
to  date. 

MERIDIAN  MARKS. 
In  the  prosecution  of  primary  triangulation  above  described 
there  is  to  be  established  a 'meridian  mark  ait  each  of  the  county 
seats  included  within  the  area  covered  by  such  triangulation. 
Owing  to  the  unfavorable  climatic  conditiona  at  the  close  of 
the  field  season  these  meridian  marksi  have  not  been  placed  to 
date,  but  will  be  established  early  in  the  spring  at  Canandaigua, 
Ovid  and  Penn  Yan.  These  meridian  marks  will  oons>ist  of  two 
dressed  granite  stones  placed  in  the  ground  several  hundred  feet 
apart  on  an  exactly  true  north  and  south  line.  They  will  aid 
county  and  local  surveyors  in  adjusting  their  compasses  and  de- 
termining the  declination  of  the  compass  needle. 

PRECISE  LEVELING. 
Early  in  May  Mr.  E.  L.  McNair,  levelman,  assisted  by  IMessrs. 
J.  E.  Buford  and  W.  F.  Hammond,  rodmen,  commenced  the  run- 
ning of  a  line  of  precise  levels  from  United  States  engineers' 
benchmark  near  their  tidal  gauge  at  Dunkirk.  This  line  ran 
from  the  above  point  over  the  route  of  the  Erie  railroad  via 
Olean,  Homellsville  and  Elmira  to  Binghamton,  and  thence  via 
the  line  of  the  Delaware  and  Hudson  railroad  through  TJnadilla, 
Oneonta  and  Schenectady  to  the  United  States  Coast  and  Geo- 
detic Survey  benchmark  near  Cohoes.  The  total  length  of  this 
line,  including  some  test  leveling,  was  440  miles.    Throughout 
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the  length  of  this  line  i)epmaiient  benchmarks  were  established, 
at  dlstanices  apart  approximating  6  miles.  In  all  63  of  these 
benchmarks  were  placed.  They  consist  of  the  standard  bronze 
or  almminfnm  tablets  set  in  masonry,  as  described  in  my  last 
annual;  and  bearing  the  names  "kU.  S.  Geological  Survey — 
New  York,"  as  well  as  the  elevation  of  the  tablet  to  the  near- 
est foot  above  mean  sea  level  and  oither  minor  inscriptions. 
In  addition,  less  substantial  but  fairly  permanent  benchmarks 
were  placed  at  about  every  mile  of  the  route  leveled,  425  such 
being  determined.  The  height  of  the  top  of  luil  of  railroad  be- 
ing determined  at  all  importanit  changes  of  grade,  in  front  of 
stations,  at  roa4  crossings,  etc.  In  all  there  were  determined 
by  this  line  488  useful  elevations,  a  list  of  which  is  published  in 
an  appendix  attach^  hereto. 

This  was  a  most  important  piece  of  precise  work  if  for  no 
other  reason  than  because  it  established  the  accuracy  of  the 
leveling  done  in  1875  by  the  United  States  engineers^  which  or- 
ganization carried  a  line  of  precise  levels  from  the  Coast  Sur- 
vey bench  mark  at  Albany,  via  Utica  and  Rome,  to  Lake  Ontario, 
thence  by  water  levels  through  Lake  Outario  and  to  Lake  Erie 
at  Dunkirk.  On  this  line  of  levels  has  depended  all  the  precise 
leveling  done  by  the  State  heretofore  as  well  as  precise  levels 
in  other  States  bordering  on  the  Great  Lakes.  The  excellent 
closure  check  obtained  between  that  line^and  the  line  just  run 
by  the  co-operative  survey  proves  the  quality  of  both  and  gives 
us  two  belts  of  precise  levels,  one  along  the  north  central  portion 
of  the  State  and  the  other  along  its  southern  border.  On  these 
may  now  be  based  all  the  future  accurate  leveling  which  may 
be  done  by  the  co-operative  survey  and  by  railroads  and  private 
engineers. 
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Two  notewarthy  facts  connected  with  thiB  precise  leveling  are 
the  excellent  quality  of  the  results  obtained  and  the  remarkable 
speed  with  which  so  exact  a  piece  of  work  has  been  performed. 
The  total  number  of  field  days  occupied  in  this  work  were  107, 
and  a,B  the  distance  run  was  440  milesi,  the  average  speed  was 
a  little  over  4  miles  per  working  day.  The  total  cost  of  this 
work  was  f  2,155.  Its  average  cost  per  mile  was,  therefore,  |4.87 
per  linear  mile,  a  sum  far  below  that  at  which  any  such  high- 
grade  work  has  ever  been  run  in  the  past  by  any  official  organi- 
zation. *he  total  divergence  between  the  two  double-rodded  lines 
run  between  Dunkirk  and  Gohoes  wa«  but  a  oonple  of  tenths  of  a 
foot,  or  far  less  than  the  limit  of  error  allowable  in  such  work. 
The  total  distance  of  the  closed  circuit,  including  the  line  of  the 
United  States  engineera  through  the  lakes,  was  approximately 
800  miles,  while  the  closure  error  in  this  circuit  was  but  0.645 
of  a  foot,  or  well  within  the  most  severe  limit  of  precision  es- 
tablished  by  geodetic  surveys  of  work  of  similar  class,  the  for- 
mula for  limit  of  precision  in  this  case  being 

.0l6^\/  3  dUt.  In  xnilw^ 

Attached  to  the  appendix  giving  the  lists  of  elevations  deter- 
mined by  this  line  of  levels,  I  give  a  brief  desiCriptLon  of  the 
methods  of  conducting  the  work,  as  explained  by  Mr.  H.  M.  WU- 
son,  geographer,  in  general  charge  of  this  work,  in  a  communica- 
tion presented  to  the  American  Society  of  Civil  Engineers. 

TOPOGRAPHY. 

The  field  work  of  topographic  surveying  was  resumed  during 

the  past  season  early  in  April  or  a  month  earlier  than  usual. 

The  order  in  which  various  areas  were  surveyed  was  arranged  in 

accordance  with  plans  approved  by  me  at  the  b^inning  of  the 
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field  season.  But  that  the  work  might  be  most  economically 
executed  some  parties  did  not  survey  continuously  at  all  times 
in  the  same  areas  but  were  shifted  from  one  locality  to  another 
during  the  season  as  the  exigencies  of  their  duties  required.  The 
following  i^  a  general  outline  of  the  work  executed  under  the 
direction  of  the  individual  chiefs: 

Mr.  Frank  Sutton  took  general  charge  of  the  field  survey  of 
Westfield,  Dunkirk,  Villenova  and  Irving  quadrangles  assisted 
by  Messrs.  J.  W.  Thom  and  G.  S.  Smith.  Field  work  was  com- 
menced the  20th  of  April,  and  on  July  1st  Messrs.  Sutton  and 
Thom  were  ordered  to  other  States  by  the  officers  of  the  United 
States  Geological  Survey,  and  Mr.  G.  S.  Smith  remained  in 
charge  of  this  work  until  its  completion  at  the  end  of  September. 

Mr.  J.  H.  Wheat  had  charge  of  field  work  of  surveying  Mace- 
don,  Newark,  Lyons  and  Sodus  Bay  quadrangles  from  April  10th 
to  November  25th,  the  close  of  the  season. 

Mr.  E.  B.  Clark  had  charge  of  field  survey  of  Fulton,  Baldwin- 
ville,  Oswego  and  Weedsport  quadrangles  throughout  the  entire 
season  from  April  10th  to  November  25th.  In  this  work  he  was 
assisted  for  a  couple  of  months  by  Mr.  J.  H.  McCormick,  topog- 
rapher. 

Mr.  R.  D.  Cummin,  assisted  by  Mr.  N.  G.  Van  Doren,  was  in 
charge  of  field  survey  of  Watkins,  Dryden  and  Chemung  quad- 
rangles from  April  25th  to  October  31st,  the  close  of  the  season. 

Mr.  W.  H.  Lovell  was  in  charge  of  field  survey  of  Schuylerville 
and  Wilmurt  and  aided  in  survey  of  Little  Falls  quadrangles 
from  May  1st  to  November  15th,  the  close  of  the  season. 

Mr.  C.  C.  Bassett  had  charge  of  field  survey  of  Schoharie  and 
aided  in  survey  of  Canajoharie  and  Little  Falls  quadrangles  be- 
tween April  1st  and  October  31st. 
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Mr.  A.  M.  Walker  had  charge  of  field  work  on  Canada  lakes 
quadrangle  from  July  Ist  to  November  5th. 

Mr.  Albert  Pike  wa»  in  charge  of  field  work  on  Wilmurt  quad- 
rangle during  the  month  of  June. 

Mr.  Hersej  Monroe  was  in  charge  of  field  work  on  Little  Falls 
quadrangle  from  April  1st  to  June  30th. 

Mr.  W.  L.  Miller  was  in  charge  of  field  work  on  Canajoharie 
quadrangle  from  April  20th  to  June  30th. 

Mr.  J.  H.  Jennings  was  in  charge  of  field  work  on  Morrisville 
quadrangle  during  the  month  of  October. 

All  of  the  above  were  aided  by  one  or  more  field  assistants  en- 
gaged in  route  traverse  and  in  running  spirit  levels. 

The  net  result  of  the  field  work  of  the  various  parties  above 
enumerated  is  summed  up  in  the  following  table: 


■ 

TRAVUSB. 

COflT  PiBLD  WOBK  QBTLY. 

CLBYATION8. 

Miles,  total 
number. 

Per  saoare 
loco. 

Total. 

Per  BQiiare 
mile. 

k,I            Per  saaare 
nr.             Idcd. 

5 

■ 

0 
0 
5 

u 

■ 

t) 

13 

1.7 

l.« 
8.1 

1.4 

1.0 
1.2 
3.2 

2.1 
2.1 
2.5 

1,040 

1,725 
1,485 

1,360 

485 

245 
730 

700 
565 
680 

8.4 

8.5 
2.5 

8.1 

2.2 
l.l 
3.8 

3.2 
2.5 
3.1 

$8,825 

8,650 
3,670 

4,150 

5.520 
2,600 
1,590 

2,580 
1,780 
1,725 

$6.82 

7.61 
6.22 

9.36 

25.80 

11.26 

7.80 

11.82 
7.90 
7.88 

i) 

0,915 

505 
50 
4A0 
650 
640 

$80,440 

450 
55 
505 
080 
700 

A) 

0.7 

0 

2.7 
2.1 
1.6 

^J 

•5 

T) 

12,240 

$33,170 
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An  inBpection  of  the  above  table  shows  that  topographic  field 
work  was  in  active  progress  during  various  portions  of  the  sea- 
son in  26  different  counties  of  the  State.  There  were  completely 
mapped  during  the  season  17  atlas  sheets  and  there  were  parti- 
ally mapped  5  other  atlas  sheets.  All  together  the  topographic 
survey  was  'completed  of  3,397  square  miles  at  a  total  cost  for 
field  work  alone  of  thirty  thousand  four  hundred  and  forty  dol- 
lars (130,440).  In  addition  to  this  two  thousand  seven  hundred 
and  thirty  dollars  (f2,730)  was  expended  on  partiaJly  surveyed 
sheets  besides  the  sums  on  primary  triangulatdon  and  spirit 

« 

leveling.  The  balance  will  be  expended  during  the  office  season 
in  the  drafting  of  the  maps  and  in  completing  the  field  survey  of 
the  five  unfinished  sheets  in  the  early  spring.  The  rate  of  field 
survey  as  indicated  by  the  above  table  varied  between  2.6  square 
miles  per  day  per  party  and  5.7  square  miles  per  day  per  party, 
the  maximum  speed  being  attained  in  the  flat  country  in  the 
extreme  western  New  York  where  the  party  was  at  the  same 
time  largest  in  personnel;  the  minimum  in  the  dense  forests  of 
the  Adirondacks.  The  average  cost  per  square  mile  for  field 
work  varied  between  five  dollars  and  eighty-two  cents  (f5,82) 
in  western  New  York  and  twenty-five  dollars  and  eighty  cents 
(f25.80)  per  square  mile,  the  latter  unsually  high  rate  being 
reached  in  an  exceedingly  rough  and  inaccessible  region  in  the 
heart  of  the  Adirondacks. 

SPIRIT  LEVELING. 

Five  parties  were  engaged  throughout  the  season  in  running 
primary  levels,  the  determination  of  elevations  and  the  estab- 
lishment of  benchmarks  upon  which  to  base  the  contour  sketch- 
ing of  the  area  mapped.    This  leveling  was  executed  with  the 
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same  care  as  heretofore  and  was  run  in  a  manner  described  in 
my  last  annual  report  and  in  accordance  with  the  official  instruc- 
tions of  the  director  of  the  United  States  Geological  Survey. 

The  elevations  determined  in  the  course  of  this  spirit  leveling 
are  all  reduced  to  mean  sea  level  at  Sandy  Hook,  as  they  are 
based  upon  connections  made  with  the  precise  levels  of  the 
United  States  Coast  and  Geodetic  Survey  from  Sandy  Hook  to 
Albany  and  upon  the  precise  levels  of  the  United  States  Engi- 
neers and  of  the  State  canals  between  Albany  and  Buffalo  and 
finally,  upon  the  precise  levels  of  the  United  States  Geological 
Survey  through  southern  and  central  New  York. 

In  the  prosecution  of  this  work  exclusiye  of  the  precise  levels 
already  described  there  were  run  1.214  linear  miles  of  levels  in 
the  course  of  which  there  were  established  119  permanent  bench- 
marks of  bronze  or  <aluminum  and  about  1,200  other  benchmarks 
of  comparative  permanence.  There  were  also  determined  8,655 
other  elevations  for  the  control  of  contour  sketching  and  of  the 
aneroids  barometer  used  in  the  sketching. 

As  it  is  not  proposed  to  publish  herewith  lists  of  benchmarks 
established  in  the  course  of  the  above  work  and  in  order  that 

■ 

those  desiring  to  obtain  these  lists  may  know  of  their  general 
locality  and  thus  how  to  address  the  director  of  the  United 
States  Geological  Survey  in  obtaining  copies  of  them,  I  submit 
the  following  table  showing  the  localities  in  which  this  leveling 
has  been  done,  the  lengths  of  the  closed  circuits  with  the  closure 
error  of  each  from  which  the  quality  can  be  readily  ascertained, 
and  the  name  of  the  levelman.  In  addition  a  large  amount  of 
leveling  has  been  done  in  the  same  localities  but  which  has  not 
been  checked  in  closed  circuits. 
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LOCALITY. 


Newark 

Newark 

Oswego • 

Oswego 

Oswego 

Oswego 

Palmyra & 

Palmyra 

Newark 

WatkiDs 

WatkiDs 

Watkins 

Dryden 

Dryden 

Dryden  

Chemung 

Chemnng 

Dunkirk 

Dunkirk 

Schnylerville 

Soknylerville 

Morrisville -. 

MorrisTille 

Sehoharie 

Sohoban'e 

Canajoharie 

Little  Falls 


Length  of 
Ciroalt. 


Miles. 
30 
20 
71 
30 
36 
88 
8 
13 
45 
28 
31 
15 
38 
38 
14 
24 
54 
48 
45 
33 
47 
36 
33 
25 
11 
36 
33 


Cloeare. 


Teet. 

0.119 
0.002 
0.369 
0.088 
0.004 
0.169 
0.210 
0.030 
0.146 
0.050 
0.011 
0.126 
0.084 
0.101 
0.003 
0.087 
0.140 
0.168 
0.029 
•0.054 
0.226 
0.068 
0.019 
0.032 
0.051 
0.083 
0.029 


Levelman. 


Semper,  C.  H. 
Semper,  C.  H. 
Semper  and  Baxter. 
Semper,  C.  H. 
Semper,  C.  H. 
Baxter,  D.  £. 
Baxter,  D.  E. 
Baxter,  D.  E. 
Baxter,  D.  E. 
Gilbert,  W.  W. 
Gilbert,  W.  W. 
Gilbert,  W.  W. 
Gilbert,  W.  W. 
Gilbert,  W.  W. 
Gilbert,  W.  W* 
Gilbert,  W.  W. 
Gilbert,  W.  W. 
Faison,  E.  L. 
FaisoD,  E.  L. 
Brown,  C. 
Brown,  C. 
Brown,  C. 
Brown,  C. 
Brown,  C. 
Brown,  C. 
Brown,  C. 
Brown,  C. 


TRAVERSE  AND  TRIANGULATION  LOCATIONS. 
For  the  horizontal  control  of  the  topographic  maps  there  were 
established  by  plane  table  triangnlation  3,380  positions,  the  ele- 
vations of  which  were  also  determined  by  trigonometric  methods. 
There  were  run  12^230  linear  miles  of  road  traverses  and  from 
these  there  were  located  by  intersection  about  two  thousand  addi- 
tional positions.  Accordingly  the  horizontal  control  of  the  maps 
consists  of  nearly  one  trigonometric  location  per  square  inch  of 
map,  of  about  three  linear  inches  of  plated  traverse  i)er  square 
inch  of  map  and  of  about  one  location  obtained  from  traverse 
intersection  per  square  inch  of  map. 
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WOODLAND  MAPS. 
As  heretofore  the  outlines  of  all  wooded  areas  were  obtained 
in  the  course  of  the  topographic  survey  and  these  are  indicated 
on  the  manuscript  map,  copies  of  which  are  kept  in  the  oflSce  of 
the  United  States  Geological  Survey.  For  the  first  time  it  has 
been  necessary  for  the  State  Forest  Preserve  Board  to  mak6  use 
of  these  woodland  maps  and  copies  of  them  were  made  in.  the 
office  of  the  United  States  Geological  Survey  at  the  request  of 
the  secretary  of  the  Forest  Preserve  Board.  These  copies  show 
in  a  faint  tint  of  green  all  ar^s  which  are  covered  with  hard 
wood  or  second  growth,  aud  as  distinguished  from  this  in  a 
darker  green,  those  areas  which  are  covered  with  virgin  forest, 
such  being  found  only  in  the  Adirondacks,  These  woodland 
maps  have  been  of  great  assistance  to  the  State  Forest  Preserve 
Board  and  Commission  in  their  purchase  and  study  of  forest 
lands  and  of  forest  resources  of  the  State. 

PUBLISHED  ATLAS  SHEETS. 

In  my  last  annual  I  enumerated  in  tabular  form  all  of  the 
atlas  sheets  which  had  been  published  and  issued  to  date.  This 
table  gave  not  only  the  names  of  the  atlas  sheets  but  the  names 
of  the  counties  indicated  upon  them  and  the  area  of  each  atlas « 
sheet.  From  this  it  appeared  that  there  had  been  published  to 
that  time  72  separate  atlas  sheets  covering  a  total  of  11,755.2 
square  miles. 

Since  the  publication  of  my  last  annual  there  have  been  issued 
from  the  office  of  the  United  States  Geological  Survey  as  shown 
by  the  following  table,  six  additional  atlas  sheets,  making  the 
total  to  date  of  published  topography  12,905  square  miles. 
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SHEET  KAME. 


Newoomb 

Thirteenth  Lake 

Olean 

TJtica 

HenipBtead 

Oyster  Bay 


CoaatiM. 


Essex,  Warren 

Warreir,  Hamilton,  Essex 

Cattaraugns 

Oneida,  Herkimer 

Queens 

Qneeus,  Westchester  .... 


Area, 

square 

miles. 


215.5 

216.4 

221.6 

218.2 

145 

134 


In  addition  to  the  above  list  which  includes  the  published 
atlas  sheets  there  yet  remain  in  the  hands  of  the  engravers  the 
following,  issuance  of  which  from  the  publication  department 
may  be  expected: 


SHEET  NAME. 


Skaneateles 

Old  For^ 

Indian  Lake 

Brockport 

Hamlin 

Salamanca 

Greater  New  York 

Cazenoyia 

Tally 

Remsen 


Connties. 


Caynga,  Cortland,  Onondaga 

Herkimer,  Hamilton 

Hamilton 

Monroe,  Genesee 

Genesee   

Cattaraugus 

Westchester,  Queens,  New  York,  Kings. 

Madison ,  Cortland ,  Onondaga 

Cortland,  Onondaga..... 

Oneida,  Herkimer 


Area, 

sqaare 

miles. 


219 
217 
217 
218 
S7 
222 
425 
219 
219 
217 


In  addition  to  the  above  are  the  sheets  listed  in  table  A, 
opposite  page  58,  as  having  been  surveyed  during,  the  field  season 
of  1898.  There  have,  therefore,  been  surveyed  and  mapped  to 
date,  106  separate  atlas  sheets,  representing  the  topography  of 
18,515  square  miles  or  nearly  39  per  cent,  of  the  area  of  the  State. 


SALE  OF  TOPOGRAPHIC  MAPS. 

The  engraving,  printing  and  issuance  of  these  maps  is  done 

entirely,  by  and  at  the  expense  of  the  United  States  Geological 

Survey.    A  certain  limited  number  of  proof  copies  of  each  is 

^ven  to  the  office  of  the  State  Engineer  for  official  use.    Anyone 
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else  desiring  these  maps  can  obtain  them  at  the  nomi&al  price  of 
five  cents  each  or  at  the  rate  of  two  dollars  per  hundred  by  ad- 
dressing the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C.  It  seems  unnecessary  f(Mr  me  to  encumber 
this  report  with  a  list  of  these  sheets  or  their  locations^  as  cata- 
logues of  them  can  be  obtained  free  of  charge  on  application  to 
the  Director,  which  show  not  only  the  price  but  the  position  by 
counties  of  the  various  sheets  on  sale.  The  accompanying  prog- 
ress map  shows  the  location  of  all  surveyed  sheets,  including 
thoee  not  yet  engraved  and  publiflhed. 

CONCLUSIONS  AND  RECOMMENDATIONS. 
I  shall  not  enlarge  on*the  inestimable  value  of  these  maps  to 
the  State  government,  railroad  and  other  public  oorporatione  and 
to  private  individuals  resident  in  the  State.  These  facts  have 
been  fully  set  forth  in  my  previous  annual  reports  as  well  as  in 
those  of  my  predecessors.  I  desire  to  call  your  attention,  haw- 
ever,  to  the  fact  that  the  average  cost  of  making  these  surveys 
is  about  f  12  per  square  mile,  of  which  the  State  pays  one-half. 
With  this  expenditure  of  f  6  per  square  mile  the  outlay  to  the 
State  ends.  That  of  the  Federal  Bureau  has,  however,  but  com- 
menced, as,  in  addition  to  making  the  topograhpic  maps,  the 
latter  engraves  and  prints  them,  takes  up  the  study  of  mineral 
statistics  and  of  the  economic  geology  of  the  territory  mapped, 
makes  a  study  of  the  water  and  other  resources  of  the  State,  and 
the  results  of  these  and  other  allied  investigations  made  at  large 
expense  by  the  general  Government,  all  accrue  to  the  State  with- 
out further  expenditure  on  its  part.  In  no  other  way  than  by 
this  co-operation  could  the  State  receive  so  great  benefit  for  so 
relatively  small  an  outlay  for  surveys. 
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There  remaiDS  about  29,1^0  sqnare  miles  of  the  area  of  the 
State  yet  to  be  mapped.  l%at  this  work  may  be  pushed  to 
speedy  completion,  I  again  urge  upon  you  the  appropriation  by 
special  act  similar  to  chapter  219  of  the  general  laws  of  1898 
of  the  sum  of  twenty-flye  thousand  doUara  (|25,000)  for  the  con- 
tinuation of  this  work  during  the  ensuing  fiscal  year. 
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I  deeire  to  direct  the  attention  of  the  Legislature  to  the  reports 
hereto  appended. 

The  report  of  Assistant  Engineer  C.  H.  Planigan  upon  the  ex- 
amination of  the  boundary  lines  of  the  State  and  the  monument- 
ing  thereof. 

The  report  upon  the  Massachusetts  boundary  line  has  been 
given  with  considerable  detail. 

The  annual  reports  of  the  several  division  engineers  are  also 
appended,  and  reference  niay  be  had  to  them  for  a  detail  of  the 
greater  portion  of  work  accomplished  during  the  year. 

You  will  also  find  a  special  report  upon  the  subject  of  the  Ad- 
irondack storage  reservoirs,  which  has  been  prepared  by  D.  E. 
Whitford,  of  the  Middle  Division  Engineer's  oflfice.  Mr.  Whit- 
ford  has  been  in  the  State  Engineer's  Department  for  many 
years — probably  longer  than  any  other  man  now  connected  with 
it,  and  all  of  his  time  has  been  on  the  Middle  Division. 

My  purpose  was  to  secure  a  record  of  the  official  action  in  con- 
nection with  these  reservoirs,  whether  taken  by  the  Legislature, 
the  State  Engineer,  Superintendent  of  Public  Works,  Canftl  Com- 
missioners or  Oanal  Board.  The  document  is  interesting  and 
shows  the  undoubted  ownership  of  the  several  reservoirs  supply- 
ing the  Black  River  canal  by  the  State,  even  if  the  queetion  had 
not  been  taken  up,  acted  upon  and  probably  settled  by  the  Forest 
Preserve  Board  during  the  past  year  in  the  consideration  made 
by  it  to  the  Adirondack  Lake  Club  in  the  purchase  of  certain 
lands  sold  to  the  State  by  the  club. 

Respectfully  submitted, 

C.  W.  ADAMS, 
8ta4e  Engineer  and  Surveyor. 
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^Oppicb  op  the  Division  ENGiNBawa, 
Eastern  Division, 

Albany,  N.  Y.,  October  1,  1898. 

Hon.  Campbell  W.  Adams,  State  Engineer  and  Surveyor: 

Sip. — I  herewith  submit  my  annual  report  as  divifiion  engineer 
for  the  Eastern  Division  of  the  New  York  State  canals  for  the 
fifical  year  ending  September  30, 1898. 

The  organization  of  this  Department  is  the  same  as  last  year, 
excepting  that  Mr.  John  G.  Tait  was  appointed  resident  engineer 
October  10, 1897,  in  place  of  Mr.  Albert  J.  Himes,  resigned.  Mr. 
Tait  resigned  his  position  as  resident  engineer  August  31st  last, 
since  which  time  the  position  has  been  vacant. 

The  engineering  forces  have  been  engaged  principally  on  the 
work  of  deepening  the  canals,  as  authorized  by  chapter  79  of  the 
Laws  of  1895.  The  work  was  prosecuted  with  vigor  until  the 
1st  day  of  May,  when  it  was  practically  stopped  on  account  of 
the  funds  being  exhausted. 

The  several  comtracts  or  sections  into  which  this  division  was 
divided,  was  referred  to  in  detail  in  my  last  annual  report.  At 
the  close  of  the  fiscal  year  1897,  as  stated  in  said  report,  twenty 
contracts  for  deepening  the  canals  had  been  awarded,  namely: 
Nos.  2,  3,  4,  5,  6,  7,  8,  9,  10,  11,  12,  13, 14,  15,  16,  17,  18,  19,  23,  24 
and  27,  five  of  which  were  completed,  namely:  Kos.  7,  8,  9,  11 
and  13.  During  the  past  year  six  additional  contracts  were 
awarded,  as  follows: 

Contract  No.  28,  Champlain  canal,  extending  from  lock  20  to 


72  Annual  Rbpobt  op  the 

lock  21,  a  distance  of  6.44  miles,  which  was  awarded  to  Messm. 
Pulford  &  Compton,  November  8, 1897. 

Contract  No.  29,  Ghamplam  canal,  extending  from  lock  17  to 
lock  20,  a  distance  of  6.8  milee,  which  was  awarded  to  Messrck 
Baker,  Banker,  Hingston  &  Company,  NoTember  11, 1897. 

Contract  No.  30,  Champlain  canal,  comprising  the  levels  be- 
tween locks  5  and  6  and  locks  7  and  8,  a  distance  of  1.68  miles, 
which  was  awarded  to  John  W.  Flynn,  November  11, 1897. 

Contract  No.  31,  Champlain  canal,  included  the  rebuilding  of 
the  Moses  Kill  aqueduct  and  arch  culvert  No.  12,  which  was 
awarded  to  Messrs.  C.  J.  Beardon  &  Company,  November  8, 1897. 

Contract  No.  62,  Erie  canal,  consisted  in  rebuilding  the  berme 
abutment  of  bridge  No.  166,  which  was  awarded  to  John  Twomey, 
March  11,  1898. 

Contract  No.  53,  Champlain  canai,  comprises  the  rebuilding  of 
bridge  No.  7  and  the  berme  approach  thereto,  the  same  being 
awarded  to  Messrs.  Monty  &  Higley,  March  28,  1898. 

A  statement  showing  the  status  of  each  contract  has  already 
been  furnished  to  you,  which  I  understand  is  to  be  embodied  in 
your  annual  report;  therefore,  it  need  not  be  repeated  here. 

The  total  number  of  contracts  awarded  on  this  division  was 
twenty-six,  covering  84.46  miles;  eighteen  on  the  Erie  canal,  cov- 
ering 54.69  miles,  and  eight  on  the  Champlain  canal,  covering 

4 

29.87  miles. 

Of  the  above  number  sixteen  are  completed  and  final  accounts 
rendered,  namely:  Nos.  2,  3,  4,  6,  7,  11,  12,  13,  16,  17  and  62,  on 
the  Erie  canal,  covering  26.6  miles,  and  Nos.  8,  9,  30,  31  and  63,  on 
the  Champlain  canal,  covering  6.88  miles.  On  the  unfinished 
contracts  there  are  18.26  miles  completed,  making  a  total  of  com- 
pleted canal  on  this  division  60.74  miles.  The  work  on  the  ten 
unfinished  contracts  is  about  two-thirds  completed. 
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Coflt  of  ^ork  on  completed  contracts Jl,157,261  82 

Cofit  of  work  done  on  nnfinished  contracts 808^634  11 

Total  cost  of  work  done ,  }1,965,895  93 

Estimated  cost  to  complete  all  unfinished  con- 
tracts at  present  contract  prices 418,130  00 

Total 12,384,025  93 

Engineers'  preliminary  estimates f  2,066,754  61 

Excess  over  preliminary  estimates 317,271  42 

Percentage  of  cost  over  preliminary  estimates. ...  15.35 


I  'i  I  =3 


Table  No.  34  accompanying  this  report  shows  contracts  com- 
pleted and  final  accounts  rendered  during  the  year. 

Table  No.  35  shows  contracts  pending  September  30, 1898. 

Note. — Contracts  3  and  5  (Table  No.  35),  were  completed  be- 
fore September  30th,  but  the  final  accounts  were  not  prepared 
until  a  few  days  later. 

Some  work  was  done  after  the  funds  under  chapter  79  were  ex- 
hausted to  put  the  canal  in  proper  shape  for  navigation,  which 
was  paid  from  chapter  506  of  the  Laws  of  1898.  The  sum  given 
above  as  the  total  cost  of  all  work  done  includes  estimates  paid 
from  chapter  506.  This  covers  the  cost  of  all  work  under  the 
contracts  up  to  the  close  of  the  fiscal  year  1898.  The  estimates 
are  all  completed,  except  contract  10,  which  is  approximate. 

The  canals  are  now  in  very  good  condition  so  far  as  the  work 
has  progressed.  There  is  nothing  resulting  from  said  work  that 
will  interfere  with  navigation.  A  few  old  culverts  should  be 
rebuilt,  as  they  are  in  an  unsafe  condition.  The  floors  are  badly 
decayed  and  since  the  old  impervious  canal  bottom  has  been  dis- 
turbedy  water  percolates  down  through  porous  soil  and  works 
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under  the  foundations  of  these  structures,  and  as  it  is  acting 
under  a  considerable  head,  soon  forms  dangerous  leaks. 

Arch  culvert  39  should-  be  rebuilt  and  culverts  40,  45  and  75 
should  be  replaced  with  iron  pipe. 

Several  bad  breaks  occurred  on  this  division  during  the  past 
season.  On  May  3,  1898,  culvert  45,  between  locks  28  and  29, 
failed,  the  portion  extending  underneath  the  towing  path  being 
carried  away  with  about  fifty  lineal  feet  of  the  towing  embank- 
ment, caused  by  the  water  working  up  under  the  foundation  and 
undermining  the  structure.  The  portion  of  the  culvert  extending 
through  the  prism  was  covered  with  a  jacket  of  concrete  the 
previous  winter  and  remained  intact.  Repairs  were  made  by 
building  a  wooden  trunk  in  place  of  the  portion  carried  away. 
The  work  was  hindered  considerably  by  rainy  weather  and  the 
high  water  in  the  river  which  backed  up  into  the  culvert.  The 
water  was  again  let  into  the  canal  May  10th.  On  August  20th 
a  leak  occurred  at  this  culvert  beyond  the  portion  which  had 
previously  been  repaired.  The  masonry  was  not  damaged  this 
time,  but  the  water  had  to  be  drawn  down  for  repairs.  This 
structure  should  be  replaced  with  48-inch  cast  iron  pipe. 

On  May  12th  the  most  disastrous  break  of  the  season  occurred 
along  the  high  embankment  about  700  feet  west  of  lock  24.  The 
break  was  about  250  feet  long  and  extended  down  22  feet  below 
canal  bottom.  The  canal  at  this  place  runs  along  a  steep  side 
hill,  the  outer  portion  being  built  up  from  the  bed  of  the  river. 
The  filling  was  composed  largely  of  sand  which  extended  up  to 
within  two  feet  of  canal  bottom  and  covered  with  puddle.  The 
sand  had  become  saturated  and  the  whole  embankment  moved 
out  bodily  into  the  river.  In  improving  the  canal  at  this  i>oiJit 
no  excavation  had  been  done  in  the  bottom  of  the  prism,  as  the 
old  canal  bottom  was  below  new  grade;  but  in  consequence  of 
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the  work  being  done,  the  level  had  been  thoroughly  drained, 
leaving  the  puddle  exposed  to  the  frost.  This  undoubtedly  pro- 
duced cracks  which  permitted  the  water  to  seep  through  into  the 
sand.    The  break  was  repaired  in  nine  days. 

On  August  20th  a  leak  occurred  in  culvert  38  of  the  Erie 
canal  caused  by  the  water  forcing  up  the  bottom  of  the  culvert. 
The  masonry  was  not  damaged,  repairs  were  made  by  filling  up 
the  hole  with  concrete  and  puddle.  Navigation  was  delayed 
four  and  a  half  days. 

October  5th  a  heavy  rain  caused  the  16-mile  level  of  the  Cham- 
plain  canal  to  overflow  the  banks,  and  carried-away  a  portion  of 
the  Wilbui*'s  basin  waste  wier.  Repairs  were  made  by  building 
a  cofferdam  in  front  of  the  arch  leading  to  the  spillway.  This 
structure  should  be  rebuilt  at  once  and  should  have  gates  of 
much  greater  capacity  than  the  old  one.  As  the  stream  leading 
to  it  is  subject  to  great  fluctuation  and  in  this  instance,  had  the 
structure  remained  in  tact  much  greater  damage  might  have 
been  done  elsewhere. 

In  addition  to  the  above  mentioned  structures,  I  would  also 
recommend  that  locks  6,  7  and  14  of  the  Champlain  canal  be 
rebuilt.  The  masonry  in  these  structures  is  badly  bulged  and  it 
has  been  necessary  to  cut  back  the  wall  from  two  to  five  inches 
in  order  to  admit  boats  into  the  chambers.  The  face  stones  have 
apparently  separated  from  the  backing  and  the  freezing  of  the 
water  which  accumulates  in  the  crevices  during  winter  forces 
the  face  stones  in  towards  the  chambers.  Plans  have  already 
been  prepared  for  rebuilding  locks  6  and  7  and  the  work  adver- 

4 

tjsed,  but  owing  to  lack  of  funds  the  contracts  were  not  let. 

Bridge  No.  124,  Erie  canal,  located  at  St.  Johnsville  should 
be  replaced  with  an  iron  structure.  This  is  a  Whipple  wooden 
bridge  with  wrought  iron  lower  chords  86  feet  clear  span,  16  feet 
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roadway.    It  was  erected  in  1884  and  the  timbers  are  badly 

decayed.    As  the  bridge  is  subject  to  -considerable  heavy  traffic 

it  is  not  safe. 

EXTRAORDINARY  REPAIRS. 

German  street  bridge. — ^Chapter  680,  Laws  of  1895,  appro- 
priated  |8,000.  This  act  privided  for  rebuilding  the  canal  bridge 
and  towing  path  abutment  at  German  street,  Little  Falls.  The 
contract  was  awarded  to  the  Rochester  Bridge  &  Iron  Works, 
November  16,  1895.  After  the  contractor  had  procured  the  ma- 
terial the  work  was  suspended  by  orders  as  it  was  thought  that 
the  improvement  to  the  canals,  which  had  just  been  approved  by 
the  popular  vote,  might  change  the  alignment  at  this  place.  The 
result  of  the  surveys,  however,  did  not  produce  the  expected 
change,  therefore  the  work  was  resumed  last  winter  and  finished 
before  the  opening  of  navigation.  Chapter  572,  Laws  of  1897, 
reappropriated  the  unexpended  balance  of  the  funds. 

Ilion  lift  bridge. — Chapter  105,  Laws  of  1897,  appropriated 
|18,000.  This  act  provided  for  building  a  lift  bridge  at  Railroad 
street,  Ilion.  The  contract  was  awarded  to  the  Hilton  Bridge 
Construction  Company  June  6, 1897,  and  was  completed  the  fol- 
lowing spring.  The  bridge  works  very  satisfactorily  and  is  a 
great  improvement  to  the  village. 

Rexford  Flats  dam. — Chapter  947,  Laws  of  1896,  and  chapters 
566  and  572,  Laws  of  1897.  As  mentioned  in  my  last  report  the 
contract  was  awarded  to  Messrs.  Whalen  &  Higgins  for  rebuild- 
ing apron  to  the  Rexford  Flats  dam,  September  14,  1897.  The 
oontractoTB  had  the  work  about  two-thirds  completed  and  coffer- 
dams built  for  the  balance.  On  December  6th  a  freshet  in  the 
river  carried  away  their  cofferdams  and  machinery,  and  work- 
was  then  suspended  and  not  resumed  until  July  1st.  The  work 
is  now  nearly  completed.    Chapter  566,  Laws  of  1897,  appro- 
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priated  |350,000  for  extraordinary  repairs  to  the  oanals.  The 
greater  portion  of  the  work  under  this  appropriation  was  done 
nnder  the  direction  of  the  Superintendent  of  Public  Works. 

The  following  work  was  done  by  contract  on  the  Eastern  Divi- 
sion: 

The  iron  bridge  at  Railroad  street,  Ilion,  N.  Y.,  which  was  re- 
placed by  a  lift  bridge,  was  re-erected  at  Reese's  Road,  Frank- 
fort. The  contract  was  awarded  to  the  Hilton  Bridge  Construc- 
tion Company. 

Chapter  578,  Laws  of  1897,  reappropriated  an  unexpended  bal- 
ance of  f 2,887.93  of  a  former  appropriation  for  building  a  ver- 
WoaJ  wall  along  the  berme  bank  of  the  Glena  Falls  feeder  be- 
tween the  guard  lock  and  change  bridge.  The  Canal  Board  set 
aside  an  additional  sum  of  |10,000  from  chapter  566  for  this  pur- 
pose. The  contract  was  awarded  to  Monty,  Higley  &  Barber, 
October  8, 1897.  ThiB  much-needed  improvement  was  completed 
before  the  opening  of  navigation  last  spring. 

Ship  fttreet  bridge. — Chapter  778,  Laws  of  1897,  appropriated 
f  6,000  for  improving  the  approaches  to  a  bridge  over  the  Cham- 
plain  canal  at  Ship  street,  Cohoes.  The  bridge  was  built  several 
years  ago,  and  the  approaches  were  left  in  a  very  dangerous  con- 
dition. The  work  consisted  in  widening  and  grading  the  ap- 
proaches, building  sidewalks,  retaining-walls  and  guard  rails. 
The  contract  was  awarded  to  Henry  Hall,  October  11,  1897,  and 
was  completed  January  1, 1898. 

Fourth  street  bridge,  Waterford. — ^Chapter  575,  Laws  of  1897, 
appropriated  |4,000  to  rebuild  the  towing-path  abutment  and 
erect  a  plate  girder  bridge  in  place  of  the  old  cast-iron  structure 
which  had  been  condemned.  The  contract  was  awarded  to  the 
Havana  Bridge  Works,  September  30,  1897,  and  completed  May 
1,  189& 
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Lift  bridge  at  River  street,  Fort  Plain. — Chapter  576,  Law»  of 
1897;  appropriation,  f  14,000.  The  contract  was  awarded  to  the 
Havana  Bridge  Works,  November  9,  1897.  The  bridge  was  com- 
pleted and  ready  for  operation  at  the  opening  of  navigation  last 
spring,  and  works  very  satisfactorily. 

APPROPRIATIONS  FOR  WORK  NOT  CONNECTED  WITH 

THE  CANALS. 

Repairs  to  Drake's  drawbridge. — Chapter  949,  Laws  of  1897, 
appropriated  fl,500  for  repairing  the  dra^vbridge  over  Wap- 
pingere  creek,  Dutchess  coun^ty,  and  improving  the  approaches 
theireto.    The  contract  was  awarded  to  O.  F.  Hilt,  April  29, 1897. 

Racquette  river  dam. — Chapter  158,  Laws  of  1896,  appropri- 
ated 12,000  for  this  work.  The  contract  was  awarded  to  William 
Coates,  AugUiSt  31, 1897,  and  completed  November  15, 1897.    The 

« 

object  of  this  dam  was  explained  in  my  last  annual  report. 

Shinnecock  and  Peconic  canal. — Chapter  791,  Laws  of  1897,  ap- 
propriated |5,000  for  repairing  and  maintaining  the  gates  and 
piling  on  the  Shinnecock  and  Peconic  canal.  The  work  was  done 
und^r  an  agreement  with  P.  J.  Brummelkamp,  who  had  the  con- 
tract for  constructing  the  gates. 

Shinnecock  and  Great  South  bay. — Chapter  207,  Laws  of  1898, 
appropriated  f  10,000  for  completing  the  canal  between  the  bays 
above  mentioned.  The  contract  was  awarded  to  E.  W.  Wicks, 
June  14,  1898,  and  the  work  is  now  under  way. 

State  road,  town  of  Colton. — Chapter  606,  Laws  of  1898,  ap- 
propriated |2,000  for  improving  a  portion  of  the  State  road  in 
the  town  of  Colton,  St.  Lawrence  county,  under  the  direction  of 
the  State  Engineer  and  Surveyor.  The  wor£  was  done  by  day's 
labor.  Mr.  Hugh  Fallon,  the  commissioner  of  highways  of  said 
town,  was  appointed  foreman  and  Mr.  Seth  M.  Van  Loan  repre- 


State  Engineer  and  Surveyor.  79 

sented  this  Department.     About  four  miles  of  road  was  im- 
proved. 

IMPROVEMENT  OF  PUBLIC  HIGHWAYS— CHAPETR  115, 

LAWS  OF  1898. 

Under  this  act  surveys  have  been  made  for  the  improvement  of 
the  following  highways:^ 

Troy  and  Schenectady  turnpike,  Schenectady  county. 

New  Lebanon-Pittsfield  road,  Columbia  county. 

Road  from  Nyack  to  West  Nyack,  Rockland  county. 

Troy  and   Greenbush  road  and  old  stone  road,  Rensselaer 
county. 

Northampton  road,  Montgomery  county. 

Road  from  Goshen  to  Middletown,  Orange  county. 

The  contract  for  improving  two  miles  of  the  Troy  and  Schenec- 
tady turnpike  was  awarded  to  the  Callanan  Road  Improvement 
Company,  September  7,  1898.  The  work  consisted  of  grading, 
draining,  building  culverts  and  macadamizing.  The  roadbed, 
after  being  properly  graded,  was  covered  for  a  width  of  16  feet 
with  broken  stone  6  inches  in  depth,  after  being  thoroughly  com- 
pacted, the  lower  course  to  be  South  Bethlehem  limestone  and 
the  surface  trap  rock.  The  engineer's  estimate  is  f  14,600  and 
the  contractor's  bid  was  f  14,590.  The  work  is  now  under  way. 
The  plans  have  been  prepared  for  changing  the  alignment,  grad- 
ing and  graveling. 

About  one  and  one-quarter  jniles  of  the  road  leading  from 
New  Lebanon  to  Pittsfleld  has  been  surveyed  and  estimates  pre- 
pared, but  the  work  has  not  yet  been  advertised. 

BOARD  OF  CLAIMS. 
Work  under  chapter  606,  Laws  of  1898,  consists  of  making  sur- 
veys  and  maps,  at  the  request  of  the  Attorney-General,  to  be  used 
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in  defense  of  actionfi  brought  againcrt:  the  State  for  damages^ 

This  work  h«B  been  in  charge  of  Mr.  T.  G.  Lentze,  first  assistaoft 

engineer. 

TOPOGRAPHIC  SURVEY. 

Chapter  219,  Laws  of  1898;  appropriation,  f  25,000.  The  work 
under  this  act  is  done  under  the  direction  of  the  United  States 
Oeological  Survey. 

•   Plans  have  been  prepaired  under  the  following  laws,  but  the 
contracts  have  not  yet  been  awarded: 

Chapter  562  of  the  Laws  of  1897,  for  a  lift  bridge  at  Canajo> 
harie. 

Chapter  621,  Laws  of  1898,  to  improve  and  change  the  channels 
of  the  streams  in  the  town  of  Mamakating,  Sullivan  county, 
known  as  the  Ba^ha's  kill  and  Pine  kill. 

Chapter  631,  Laws  of  1898,  for  repairs  to  draw  bridge  over  the 
Minisceonge  creek,  Rockland  county. 

Chapter  606,  Laws  of  1898,  to  erect  a  wall  along  the  northern 
boundary  of  the  Washington  Monument  headquarters,  at  New- 
burgh,  N.  T. 

Chapter  627,  Laws  of  1898,  for  rebuilding  a  dam  across  the 
Saranac  river,  Franklin  county. 

Chapter  623,  Laws  of  1898,  for  conBtructing  a  steel  bridge  over 
the  Glens  Falls  feeder,  at  Main  street,  Sandy  Hill. 

We  have  also  frequently  been  called  upon  by  the  Superintend- 
ent of  Public  Works  for  plans  and  estimates  in  connection  with 
the  ordinary  and  extraordinary  repairs  to  the  canals. 

Tables  Nos.  1  to  33  show  the  names  of  persons  employed,  the 
time  of  service  and  rate  of  compensation  of  each. 

Respectfully  submitted, 

DE  WITT  C.  SMITH, 

Division  Engineer. 
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REPORT 


OF  THE 


DIVISION    ENGINEER 


OF  THB 


MIDDLE   DIVISION 

to 

For  the-  Yefar  Ending  September  30,  1898. 


Middle  Division. 


Division  Engineer's  Office, 

Syracuse,  N.  Y.,  September  30, 1898. 

Hon.  Campbell  W.  Adams,  State  Engineer  and  Surveyor,  Albany, 
N.  T.: 

Dear  Sir. — I  have  the  honor  to  herewith  hand  you  my  annual 
report  as  Division  Engineer  of  the  Middle  Division,  New  York 
State  canals,  for  the  fiscal  year  ending  September  30,  1898. 

The  work  done  the  past  year  under  the  supervision  of  this 
Department  exceeds  by  several  times  the  amount  performed 
during  any  previous  year  upon  the  canals. 

The  large  number  of  men  constituting  the  several  parties  were 
required  to  be  appointed  from  the  civil  service  eligible  list  with- 
out regard  to  fitness  from  experience  in  actual  construction.  The 
division  and  resident  engineers  have  been  greatly  embarrassed 
from  this  lack  of  experience,  and  the  results  have  not  always 
been  entirely  satisfactory. 

ORDINARY  REPAIRS. 

As  required  by  law  under  direction  of  the  Superintendent  of 
Public  Works,  this  Department  has  performed  the  duties  of 
furnishing  plans  and  bills  of  material  for  structures  to  be  built 
or  rebuilt  and  attended  to  repairs  of  breaks  in  the  canal,  to  wit: 
On  the  opening  of  navigation,  a  break  occurred  at  the  Greenway 
Malt  House  in  the  city  of  Syracuse.  In  consequence  of  lowering 
the  bottom  of  the  prism  upon  this  level  two  feet,  water  found  its 
way  under  the  old  vertical  wall  into  the  cellar  of  the  malt  house 
which  was  lower  than  the  canal  bottom,  and  carried  away  about 
80  feet  of  berme  bank  and  wall.  The  wall  was  rebuilt  and  all 
necessary  repairs  made  in  three  days. 

The  vertical  wall  between  Franklin  street  and  Amos  Mills  spill- 
way should  have  been  rebuilt  instead  of  being  underpinned  under 
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the  improvement  of  contract  No.  2,  but  as  the  wall  appeared 
npon  its  face  to  be  in  fair  condition,  no  provision  was  made  for 
a  new  wall  in  the  estimates  for  contract  No.  2,  and  as  it  stood 
to  be  underpinned  in  the  usual  manner,  it  was  thought  to  be 
safe  when  the  level  was  filled. 

As  soon  as  the  level  became  filled,  it  was  discovered  that  many 
cellars  within  five  hundred  feet  of  the  canal  were  flooded  from 
percolation  of  water  through  the  gravel  in  the  bottom  of  the 
canal.  Especially  was  this  the  case  at  the*  new  Onondaga 
County  Savings  Bank  building  at  the  corner  of  Water  and  South 
Balina  streets,  the  cellar  of  which  is  some  twelve  feet  below  canal 
bottom.  It  was  feared  that  the  foundation  to  this  building 
might  settle,  causing  great  damage  to  the  property. 

After  careful  study  of  the  situation,  the  Superintendent  of 
Public  Works  decided  to  again  draw  off  the  level  and  cover  the 
gravel  bottom  of  canal  (which  had  already  been  lined  with  six 
inches  of  clay,  puddled,  in  the  most  porous  places)  from  the  weigh 
lock  to  Franklin  street  with  a  carpet  of  burlaps,  and  on  top  of 
the  same  a  course  of  clay  puddle  from  six  to  eight  inches  in  thick- 
ness. This  was  done  with  perfect  success,  so  that  when  the  level 
was  filled,  no  leak  was  discovered  in  any  cellar.  .  This  work  was 
prosecuted  day  and  night  and  was  completed  in  five  days,  mak- 
ing a  delay  to  navigatton  of  eight  days  for  repairing  wall  and 
stopping  leaks  in  canal  bottom. 

On  May  23d  last,  an  extensive  break  occurred  in  the  towing 
path  bank  on  Forestport  feeder  near  the  location  of  the  break 
of  last  year.  The  repair  of  this  break  was  done  by  the  Superin- 
tendent of  Public  Works  in  the  shortest  possible  time,  and  navi- 
gation was  suspended  upon  the  Black  River  canal  twenty-one 
days. 

The  cause  of  this  break  is  not  positively  known,  but  is  believed 
to  have  been  started  by  some  evil  disposed  person,  and  when 
once  a  water  course  was  opened  across  the  bank,  the  flow  of 
water  would  speedily  do  the  rest  in  a  bank  of  sand  some  seventy 
feet  in  height.  This  bank,  as  was  the  one  of  last  year,  was  re- 
paired in  the  most  thorough  manner  by  inserting  a  core  ten  feet 
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in  width  of  excellent  lining  material,  well  puddled  for  the  entire 
length  of  the  break,  with  each  side  protected  by  triple  lap 
sheeting  of  two  inch  spruce  plank. 

No  other  break  has  occurred  upon  this  division  during  the 
year,  yet  many  leaks  have  developed  in  consequence  of  the  re- 
moval of  slit  and  reduction  of  canal  bottom  under  the  improve- 
ment contracts,  which  were  detected  in  time  and  heroic  measures 
taken  to  protect  the  banks,  generally  by  driving  triple  lap  sheet 
piling  through  the  banks.  This  has  been  found  to  be  effectual 
in  all  cases  at  a  moderate  cost. 

EXTRAORDINARy  REPAIRS. 

The  work  done  under  special  acts  of  the  legislature  under  the 
supervision  of  this  Department  is  as  follows: 

CONTRACTS  COMPLETED  AND  SETTLED. 

Protecting  Cayuga  and  Seneca  Canal  at  Geneva. 

Act,  chapter  142,  Laws  of  1895. 

Contract  dated,  August  6,  1895.  E.  H.  Fleming  &  Co.,  con- 
tractors. 

Engineer's  estimate fl5,000  00 

Payments  to  September  30,  1897 ?9,979  00 

Payments  during  this  fiscal  year 2,010  55 

Pinal  account , 11,989  55 

Appropriation ' .' 15,000  00 


A  description  of  this  work  is  contained  in  my  report  of  last 
year. 

SUPERSTRUCTURE  FOR  SWING  BRIDGE  OVER  BLACK 
RIVER  CANAL  AT  GARDEN  STREET,  ROME,  N.  Y. 

Act,  chapter  965,  Laws  of  1895. 

Contract  dated   April  16,  1896.    Havana  Bridge  Works,  con- 
tractors. 

10 
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Engineer's  estimate |4,000  00 

Payments  to  September  30, 1897 f  2,635  00 

Payments  during  this  fiscal  year 1,427  23 

Final  account 4,062  23 

Appropriation  for  entire  bridge 7,000  00 


CHANGING  AND  RECONSTRUCTING  GENESEE  STREET 

BRIDGE  AT  UTICA,  N.  Y. 

Act,  chapter  950,  Laws  of  1896. 
Act,  chapteY"  170,  Laws  of  1895. 

Contract  dated   July  31,  1896.     Havana  Bridge  Works,  con- 
tractors. 

Engineer's  estimate f 28,637  15 

Payment  to  September  30,  1897 f  21,964  00  * 

Payment  during  this  fiscal  year 6,148  23 

Final  account 28,112  23 

Appropriation , 33,000  00 

For  a  description  of  this  work  see  my  report  of  last  year. 

REPAIRS  TO   BREAKWATER,   PIERS,   DxiM   No.   1   AND 

GATES,   ALSO   REMOVING  BARS  AT  OWASCO   LAKE 

OUTLET. 

Act,  chapter  799,  Laws  of  1896. 

Contract  dated  December  8, 1896.    John  J.  Hallock,  contractor. 

Engineer's  estimate |8,624  00 

Payments  to  September  30, 1897 f  6,137  00 

Payments  during  the  preaeAt  fiscal  year.      1,870  47 

Final  account 8,007  47 

Appropriation 10,000  00 

For  description  of  this  work  see  my  report  for  last  year. 
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REBUILDING  SOUTH  WING  OF  STATE  DAM  AT  WATER- 

LOO. 

Act,  chapter  786,  Laws  of  1897. 

Contract  dated  October  8, 1897.    Geo.  W.  Barlow,  contractor. 

Engineer's  estimate  |3,725  00 

Final  account 3,597  72 

Appropriation  for  this  and  other  work 15,000  00 

This  work  consisted  of  facing  with  dressed  quarry  stone  and 
coping  the  stone  dam  at  Waterloo,  N.  Y. 

IMPROVING  CAYUGA  AND  SENECA  CANAL  FROM  GEN- 

EVA  HARBOR  TO  OUTLET. 

Act,  chapter  558,  Laws  of  1897. 

Contract  dated  September  9, 1897.  Buffalo  Dredging  Co.,  con- 
tractor. 

tJngineer's  estimate  f9,000  00 

Final  account 8,959  17 

Appropriation 10,000  00 

This  work  consisted  of  dredging  Geneva  harbor  and  prism  of 
canal  fr6m  the  harbor  to  the  outlet  of  Seneca  lake,  to  furnish 
seven  feet  of  water. 

COMPLETING  REPAIRS,  ETC.,  AT  OWASCO  LAKE  OUTLET 
AND  CONSTRUCTING  A  WALL  OF  RUBBLE  MASONRY 
AT  FOOT  OF  OWASCO  LAKE, 

Act,  chapter  799,  Laws  of  1896. 
Act,  chapter  561,  Laws  of  1897. 

Contract  dated  September  1, 1897.   John  J.  Hallock  contractor. 

Engineer's  estimate f  16,509  00 

Final  account 19,957  46 

Appropriation  for  this  and  other  work 28,000  00 

This  work  consists  of  constructing  a  substantial  sea  wall  of 
stone  masonry  at  the  foot  of  Owasco  lake,  to  protect  the  highway, 
and  raising  and  strengthening  the  highway  where  it  had  been 
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washed  away,  and  also  for  completing  the  stone  pier  at  the  out- 
let. 

CONSTRUCTING  A  TOWPATH  SWING  BRIDGE  AT  HIG- 

GINSVILLE,  N.  Y. 

Act,  chapter  566,  Laws  of  1897. 

Contract  dated  September  30, 1897.  Wrought  Iron  Bridge  Co., 
contractors. 

Engineer's  estimate |3,512  00 

Final  account 3,489  81 

This  work  consisted  of  constructing  a  steel  swing  bridge  on 
the  towpath  across  the  old  abandoned  Oneida  Lake  canal,  at 
Higginsyille,  in  place  of  an  old  wooden  structure  which  had  been 
condemned. 


• 


CONSTRUCTING  A  PIPE  CULVERT  UNDER  THE  CAYUGA 
AND  SENECA  CANAL  AT  MONTEZUMA,  N.  Y. 

Act,  chapter  566,  Laws  of  1897. 

Contract  dated  October  9,  1897.    Martin  &  Barlow,  contract- 
ors. 
Engineer's  estimate  f5,400  00 

Pinal  account ;         3,912  58 

This  work  consisted  of  constructing  a  pipe  culvert  across  the 
Cayuga  and  Seneca  canal  below  lock  No.  11,  at  Montezuma,  to 
take  place  of  a  condemned  composite  culvert  which  had  failed 
and  caused  a  break. 

REBUILDING  LOCK  No.  51,  BLACK  RIVER  CANAL. 

Act,  chapter  566,  Laws  of  1897. 

Contract  dated  September  1,  1897.  Wilkes  D.  Dodge,  con- 
tractor. 

Engineer's  estimate |15,785  00 

Payments  to  September  30, 1897 f  12,007  00 

Payments  during  this  fiscal  year 4,130  64 

Pinal  account 16,137  64 
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EEBUILDING  LOCK  No.  55,  BLACK  RIVER  CANAL. 

Act,  chapter  566,  Laws  of  1897. 

Contract  dated  September  1,  1897.     Wilkes  D.  Dodge,  con- 
tractor. 

Engineer's  estimate  fl5,785  00 

Pinal  account 19,281  47 


In  comparing  the  estimates  for  rebuilding  locks  Nos.  51  and 
55,  they  were  each  of  the  same  lift  and  the  surrounding  condi- 
tions were  the  same  in  each  case,  and  were  estimated  to  cost 
equally  the  same,  but  on  the  removal  of  the  old  lock  to'  founda- 
tion it  was  found  that  the  foundation  of  lock  No.  51  was  per- 
fectly  substantial  except  some  replanking,  while  it  was  found 
that  lock  No.  55  was  so  badly  decayed  that  a  new  foundation 
had  to  be  substituted,  which  accounts  for  the  additional  cost. 

REBUILDING  EAST  PIER  OP  BELGIUM  BRIDGE. 

Act,  chapter  950,  Laws  of  1896. 

Contract  dated  December  7, 1896.    John  J.  Hallock,  contractor. 

Engineer's  estimate  |2,750  00 

Payments  to  September  30,  1897 f  2^25  00 

Payments  during  this  fiscal  year 649  61 

Pinal  account 2,774  61 

Appropriation 3,000  00 

For  description  of  this  work  see  my  report  of  last  year. 

CONSTRUgTING  A  BRIDGE  AT  FIRST  AND  ONEIDA 
STREETS,  IN  THE  VILLAGE  OF  FULTON. 

Act,  chapter  113,  Laws  of  1897. 

Contract  dated  October  11,  1897.    Rochester  Bridge  and  Iron 
Works,  contractors. 

Engineer's  estimate  |28,215  00 

Final  account 24,860  86 

Appropriation 30,000  00 
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This  work  consists  of  constructing  a  steel  bridge  over  the  Os- 
wego canal,  at  Fulton,  in  place  of  two  Whipple  truss  cast-iron 
bridgee,  condemned,  including  the  repairs  in  masonry  and  brick 
paving  on  bridge  and  approaches. 

CONSTRUCTING  A  STEEL  BULKHEAD  AT  WATERLOO 

DAM. 

Act,  chapter  786,  Laws  of  1897. 

Contract  dated  February  28,  1898.  Havana  Bridge  Works, 
contractors. 

Engineer's  estimate , |1,611  00 

Final  account 1,145  17 


This  work  consisted  of  placing  a  steel  structure  in  place  of  the 
wooden  one  that  had  become  so  badly  decayed  that  it  was  un- 
safe. 


WORK  IN  FORCE,  NOT  COMPLETED. 

LIFT  BRIDGE  OVER  THE  ERIE  CANAL  AT  SALINA 

STREET,  SYRACUSE,  N.  Y. 

Act,  chapter  571,  Laws  of  1897. 

Contract  dated  February  24,  1898.    Qroton  Bridge  and  Manu- 
facturing Co.,  contractors. 

Engineer's  estimate  (35,425  00 

Payments  to  September  30, 1898 23,987  00 

Appropriation 36,000  00 


9 


LIFT  BRIDGE  AT  WHITESBORO  STREET,  UTICA. 

Act,  chapter  563,  Laws  of  1897. 

Contract  dated  February  24,  1898.    Groton  Bridge  and  Manu- 
facturing Co.,  contractors. 

Engineer's  estimate  |26,567  00 

Payments  to  September  30,  1898 10,574  00 

Appropriation 26,000  00 
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LIFT  BRIDGE  AT  BROAD  STREET,  UTIOA. 

Act,  chapter  565,  Laws  of  1897. 

Contract  dated  February  28,  1898.     Havana  Bridge  Works, 
contractors. 

Engineer's  estimate  f 22,816  50 

Payments  to  September  30,  1898 11,781  00 

Appropriation 25,000  00 


^ 


These  bridges  are  in  the  course  of  construction  and  will  be  fin- 
ished at  an  early  date. 

The  lift  bridge  over  the  Erie  canal  at  West  Genesee  street, 
Syracuse,  built  last  season  but  not  used,  owing  to  the  porous 
character  of  rock  in  foundation  of  the  culvert,  fully  explained 
in  my  last  annual  report,  was  taken  in  hand  by  Messrs.  Brummel- 
camp  &  Lane,  contractors,  early  in  the  spring. 

The  plan  adopted  for  cutting  away  the  foundation  of  concrete 
and  rock  between  and  under  the  side  walls  to  the  depth  of  two 
feet  for  the  whole  length  of  the  culvert,  filling  the  space  to 
within  ten  inches  of  grade  with  Portland  cement  concrete,  and 
laying  a  floor  of  ten-inch  plank  on  edge,  extending  nine  inches 
under  each  side  wall,  all  plank  well  spiked  together.  To  remove 
and  replace  the  machinery  to  allow  the  work  to  be  done  was 
extremely  difficult  and  slow  of  accomplishment. 

The  work  was  fully  completed  in  time  for  opening  of  naviga- 
tion and  has  been  continued  in  successful  operation  throughout 
the  present  season.    The  entire  cost  of  this  work  was  f  2,710.23. 

IMPROVEMENT  OF  THE  MIDDLE  DIVISION  UNDER 

Act,  chapter  79,  Laws  of  1895,  and  chapter  794,  Laws  of  1896. 

The  work  upon  the  several  contracts  has  progressed  in  most 
cases  as  fast  as  circumstances  would  permit,  but  the  appropri- 
ation for  the  work  being  nearly  exhausted,  its  suspension  was 
ordeted  by  the  Superintendent  of  Public  Works  and  the  State 
Engineer  and  Surveyor  on  or  about  May  14th,  since  which  time 
nothing  has  been  done  under  the  laws  above  referred  to. 
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The  condition  of  the  towing  path  and  walls  were  left  in  a  very 
unfinished  condition,  and  the  Superintendent  of  Public  Works 
found  it  necessary  to  do  a  large  amount  of  work  to  put  the 
towing  path  in  safe  and  satisfactory  condition  for  passage  of 
teams  and  for  protecting  the  banks  from  leakage  in  very  many 
places,  which  developed  after  filling  the  canal  for  navigation, 
caused  by  the  removal  of  silt  from  the  prism  during  the  closed 
season.  Early  in  the  season  it  was  feared  that  breaks  would 
occur  from  leaky  banks,  but  by  promptly  driving  a  liberal  amount 
of  triple  lap  sheet  piling  at  points  of  greatest  danger,  navigation 
has  been  uninterrupted. 

There  remains  much  work  to  be  done  by  the  engineering  de- 
partment to  put  the  notes  and  computations  for  work  done  under 
the  improvement  laws  in  proper  shape  for  record  and  final  settle- 
ment, and  it  is  important  that  this  work  be  done  by  the  assist- 
ants in  charge  of  the  work  so  far  as  possible.  The  work  under 
many  of  the  contracts  has  very  largely  exceeded  the  preliminary 
estimate  from  causes  that  could  not  have  been  foreseen.  The 
estimates  were  made  upon  too  conservative  lifies  as  appeared 
a^  the  work  progressed,  but  the  work  done  was  necessary  to  put 
the  canal  in  proper  condition,  and  the  character  of  the  work  is 
much  more  stable  than  was  done  during  the  enlargement  of  the 
Erie  and  Oswego  canals,  and  if  completed  upon  the  plans  laid 
out,  the  Middle  Division  will  be  in  excellent  condition  and  the 
annual  repairs  will  be  reduced  to  a  minimum. 

While  the  division  engineer  regrets  that  the  preliminary  esti- 
mates have  been  exceeded  to  so  large  an  extent  on  several  con- 
tracts, he  feels  sure  that  without  superhuman  power  all  the 
conditions  to  be  encountered  could  not  have  been  anticipated  and 
provided  for  in  advance. 

LAND  DAMAGES. 

There  have  been  many  surveys  and  maps  made  showing  land 
taken  temporarily  or  permanently  for  the  improvement  of  the 
Erie  and  Oswego  canals.  There  yet  remains  a  very  large  number 
of  cases  for  which  no  surveys  and  maps  have  been  made.    To 
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do  this  work  a  special  appropriation  should  be  made.  The  own- 
ers of  property  along  .the  whole  line  are  clamoring  for  these 
maps  as  a  basis  for  filing  claims  against  the  State  for  damages. 
An  early  disposition  of  these  claims  would  be  desirable,  and  the 
initiatory  steps  cannot  be  taken  until  maps  are  filed  according 

to  law. 

TABLES. 

The  following  tables  are  prepared  and  submitted  according 
to  law: 

Table  No.  1.  Showing  expenditures  by  the  division  engineer 
for  the  fiscal  year,  giving  names  of  the  engineers  duly  appointed 
by  the  State  Engineer  and  Surveyor,  time  employed,  rate  of  com- 
pensation and  amount  paid  to  each  with  the  amount  of  other 
miscellaneous  expenditures  for  ordinary  and  extraordinary  re- 
pairs, as  well  as  for  the  improvement  of  the  Erie  and  Oswego 
canals,  under  chapter  79,  Laws^of  1895. 

Table  No.  2. 'Exhibits  contracts  in  fofce  at  the  close  of  the 
fiscal  year,  together  with  engineer's  preliminary  estimate  of  the 
cost  of  each  piece  of  work  and  the  amount  paid  thereon. 

Table  No.  3.  Exhibits  contracts  completed  and  settled  during 
the  fiscal  year,  with  engineer's  estimate  and  total  cost  of  each 
contract  as  returned  in  final  account. 

Table  No.  4.  Exhibits  estimates  of  cost  of  contracts  to  com- 
plete the  Oswego  canal,  not  under  contract. 

Table  No.  5.  Exhibits  water  record  of  Cayuga  and  Cross  lakes 
and  Seneca  river,  taken  tri-annually  since  1884,  in  pursuance  Qf 
concurrent  resolution  of  Senate  and  Assembly  passed  in  1884. 

The  division  engineer  takes  this  opportunity  to  thank  the  State 
Engineer  and  Surveyor  and  his  deputy  for  their  uniform  kind- 
ness, confidence  and  friendly  intercourse  during  the  past  five 
years  of  oflQcial  connection. 

Respectfully  submitted, 

W.  H.  H.  GERE, 

Division  Engineer. 
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DIVISION     ENGINEER 


OV  THE 


WESTERN    DIVISION 


For  tlie  Year  Ending  September  30,  1898, 


13 


Western  Division. 


RocHBSTBR,  N.  Y.,  October  1,  1898. 
Hon.  Campbesll  W.  Adams,  State  Engineer  and  Surveyor: 

Sir. — I  have  the  honor  of  submitting  to  you  my  report  on  the 
Western  Division  of  the  [State  canals  for  the  fiscal  year  ending 
September  30,  1898. 

The  canal,  slips  and  navigable  feeders  are  as  follows: 

Miles. 

Erie  canal  from  the  east  line  of  Wayne  county  to  the 

westerly  line  of  Main  street,  in  the  city  of  Buffalo 147.88 

Clark  and  Skinner  canal,  Ohio  Basin  slip,  Commercial  * 
slip,  and* slips  Nos.  1,  2  and  3,  in  the  city  of  Buffalo, 

aggregate  length 1 .  60 

Genesee  River  feeder,  in  the  citv  of  Rochester 2.25 

Total 151.73 


NoTB. — ^The  Main  and  Hamburg  canal,  1.04  miles  long,  was 
conveyed  to  the  city  of  Buffalo  under  act,  chapter  295  of  the  Laws 
of  1898. 

UNNAVIGABLE  FEEDERS. 

Tonawanda  and  Oak  Orchard .• 11 .  55 

Genesee  Valley  canal,  from  Cuba  reservoir  to  lock  No. 

87,  Rockville 7.65 

Genesee  Valley  canal  from  Scottsville  to  Rochester  Rap- 
ids dam  11.00 


Total 30.20 
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The  resources  of  water  supply  for  the  Erie  canal  are  as  follows: 

1.  Lake  Erie,  at  Buffalo. 

2.  Tonawanda  creek,  at  Pendleton. 

3.  Tonawanda  and  Oak  Orchard  creeks,  at  Medina. 

4.  Allen's  creek,  through  the  Genesee  Valley  canal  and  Gen- 
esee River  feeder,  from  Scottsville  to  Rochester.  This  water  is 
connected  from  the  Genesee  Valley  canal  by  pipe  across  the  Gen- 
esee river  to  the  feeder  below  the  Rapids  dam  and  thence  into 
the  canal. 

5.  The  Cuba  reservoir,  in  Allegany  county,  through  the  Gen- 
esee Valley  canal  and  the  Genesee  river  to  Rochester,  and 
through  the  Genesee  River  feeder  in  the  city  of  Rochester  into 
the  canaL  The  Tonawanda  and  Oak  Orchard  feeder  and  the 
Genesee  river  assist  in  filling  the  canal  in  the  spring.  The  water 
from  Allen's  creek,  at  Scottsville,  which  is  taken  into  the  feeder 
at  Rochester,  tends  to  keep  the  water  in  the  feeder  pure  during 
the  summer  months. 

DAMS. 

There  are  six  dams  on  the  Division  as  follows: 

1.  One  across  Tonawanda  creek  near  its  mouth.  It  raises  the 
waters  in  the  creek  about  four  feet  above  the  level  of  the  Niagara 
river. 

2.  One  across  the  same  creek  south  of  Medina.  Its  purpose  i» 
to  turn  the  waters  of  the  creek  into  the  feeder,  and  through  it 
into  the  channel  of  Oak  Orchard  creek,  and  thence  into  the  canal 
at  Medina. 

3.  One  across  Allen's  creek,  in  the  village  of  Scottsville,  to 
send  the  water  through  the  Genesee  Valley  canal,  which  is  now 
used  as  a  feeder  from  Scottsville  to  Rochester. 

4.  One  across  the  Genesee  river,  at  Rochester,  to  turn  the  water 
of  the  stream  into  the  feeder. 

5.  One  across  Oil  creek,  near  the  village  of  Cuba,  Allegany 
county,  to  hold  the  waters  of  the  creek  and  form  a  reservoir.  It 
is  composed  of  earth  faced  with  riprap  and  slope  wall,  and  i» 
2,200  feet  long  and  65  feet  in  height  where  it  crosses  the  stream. 
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6.  One  across  a  valley  two  miles  from  the  last-mentioned  one. 
It  has  a  waste- weir,  composed  of  stone,  to  serve  as  an, escape  for 
the  waters  of  the  creek  whenc  the  reservoir  is  full. 

LOCKS. 

There  are  twenty-three  locks  on  this  division,  and  all  lock 
down  toward  tide  water. 

Ko.  LOOATION.  Lift  to,  feet. 

53  One  and  one-fourth  miles  west  of  Clyde  (lengthened).  4.755 

54  At  Lock  Berlin  (lengthened) 7.360 

55  In  the  village  of  Lyons  (lengthened) 6.251 

56  Poorhouse,  one  and  seven-tenths  miles  west  of  Lyons 

(lengthened) 9.848 

57  Lower  lock  at  Lockville,  near  Newark  (not  length- 

ened)        8.028 

58  Middle  lock  at  Lockville,  near  Newark  (not  length- 

ened)       8.004 

59  Upper  lock  at  Lockville,  near  Newark  (not  length- 

ened)  - 8.002 

60  Eight-tenths  of  a  mile  east  of  Macedon  (lengthened) .  9 .  886 

61  In  the  village  of  Macedon  (lengthened) 6.601 

62  Two  and  one-quarter  miles  west  of  Pittsford  (length- 

ened)        8.807 

63  Miller's  lock,  in  the  village  of  Brighton  (lengthened).       8.719 

64  Sipple's  lock,  in  the  village  of  Brighton  (lengthened) .  10 .  108 
66  Beservoir  lock,  in  the  city  of  Rochester  (lengthened).  10.102 
66  First  lock,  in  the  city  of  Rochester  (lengthened) ....  8 .  859 
67-71  Five  combined  locks  at  Lockport  (not  lengthened) .  57 .  427 

One  guard  lock  at  Sulphur  Springs  (deepened).  It 
has  one  chamber,  110x20  feet  and  two  additional 
head-gates.  These  gates  are  cloeed  when  a  flood  oc- 
curs in  Tonawanda  creek;  otherwise,  they  are  left 
epen. 

One  river  lock  at  Tonawanda  connecting  the 
Kiagara  rivei^  with  the  canal.  The  lift  is  generally 
feor  feet,  depending  on  the  height  of  water  in  the 


• 
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One  double  chamber  guard  and  lift  lock  (length- 
ened and  deepened)  at  Black  Rock  (No.  72).  It  is 
112  X  20  feet.  The  lift,  together  with  the  fall  in  the 
harbor  from  the  canal  below  the  mean  low  water  in 
the  lake  is 2.425 

Total 175.182 

By  adding  to  the  above  lifts  the  surface  descent  on  the 
different  levels,  we  get  the  total  descent  on  the  division: 

On  Montezuma  level .  196 

On  Twelve-mile  level,  Nos.  59  to  60 165 

On  Seventeen-mile  level,  Nos.  61  to  62 , .     .343 

On  Three-mile  level,  Nos.  62  to  63 063 

On  long   level,  Rochester   to  Lockport,  Nos.  66 

to  67 3.165 

On  level  between  Lockport  and  Black  Rock 1.239 

5.171 

Total  descent  going  east 180.353 


There  is  also  one  single  chamber  slip  from  Black  Rock  harbor 
to  Niagara  river.  It  is  200  x  36  feet.  The  lift  is  usually  four  feet, 
depending  on  the  height  of  water  in  lake  and  river.  The  weigh 
lock,  in  the  city  of  Rochester,  has  not  been  used  as  such  for  some 
years. 

Nearly  all  the  locks  on  this  division,  with  the  exception  of  the 
Black  Rock  and  Sulphur  Spring  guard  locks,  need  repairing; 
but  this  work  is  to  be  done  under  the  canal  improvement  in  con- 
nection with  the  deepening  of  the  locks,  as  will  be  noted  later. 

STRUCTURES. 

On  the  Western  Division,  on  the  line  of  the  Erie  canal  and  its 
connecting  slips,  there  are  265  bridges,  152  culverts,  4  aqueducts, 
21  waste-weirs  and  23  locks. 

In  this  portion  of  the  report  no  mention  will  be  made  of  any 
structures  rebuilt  or  repaired  under  the  |9,000,000  improvement. 
They  will  be  mentioned  under  the  special  report  on  that  subject. 

Tables  annexed  give  the  location  and  characteristics  of  the  dif- 
ferent structAres. 
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BBIDGES. 

Of  the  274  bridges  over  the  canal  and  its  slips  225  are  owned 
by  the  State,  33  by  railroads  and  private  corporations  and  16  by 
cities.  Of  the  225  State  bridges  168  are  of  steel  or  iron,  20  of 
wood  and  iron,  36  of  wood  and  1  abutments  without  bridge. 

The  bridges  in  the  city  of  Buffalo  are  especially  in  poor  condi- 
tion. With  the  exception  of  a  few  that  have  been  built  in  late 
years  they  are  all  too  light  for  the  present  traffic.  Among  these 
bridges  may  be  mentioned  the  two  bridges  at  Ferry  street,  over 
the  canal  and  harbor,  which  are  too  narrow  for  the  amount  of 
traffic.  The  Genesee  street  bridge  is  altogether  too  light  and 
will  some  day  fail.. 

The  Lake  street  bridge,  over  Commercial  slip,  has  recently  beea 
supx)orted  by  piling,  one  of  the  abutments  having  given  out. 

The  Ohio  street  bridge,  across  the  Clark  and  Skinner  canal,  has 
been  removed  from  its  abutments  and  the  street  is  now  closed. 
The  abutments  of  this  bridge  failed  and  the  bridge  was  removed 
to  save  it. 

The  Commercial' street  bridge,  over  the  Erie  canal,  is  unsafe. 
The  bridge  is  too  light  and  the  abutments  unsafe. 

One  abutment  of  the  Amherst  street  bridge  is  sliding. 

No  money  has  been  available  for  rebuilding  any  of  these 
bridges.  I  would  recommend  that  money  should  be  appropria- 
ted as  soon  as  possible  for  rebuilding  at  least  some  of  them,  or 
in  the  near  future  the  State  will  be  liable  for  large  damage  claims 
for  accidents  that  may  happen  at  any  time. 

Other  bridges  that  should  be  rebuilt  are  the  West  avenue  lift 
bridge,  Bochester;  the  Pine  and  Cha|)el  street  bridges.  Lock- 
port,  the  latter  of  which  fell  during  last  winter. 

EXCHANGE  STBEET  LIFT  BEIDGE,  EOCHESTEB. 

Acts,  chapters  514,  Laws  of  1895;  572,  Laws  of  1897;  791,  Laws 

of  1897,  and  506,  Laws  of  1898. 

This  is  the  only  new  bridge  erected  during  the  past  year.  The 
bridge  is  believed  to  be  an  improvement  on  ^nyform  of  lift  bridge 
theretofore  built.    The  bridge  has  a  single  fifty-foot  roadway  and 
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two  ten-foot  sidewalks,  and  when  lowered  presents  the  appear- 
ance of  an  ordinary  truss  bridge,  all  of  the  operating  machinery 
being  under  ground.  The  bridge  is  overcounterweighted  and  is 
held  down  by  water  pressure  taken  from  the  city  mains.  When 
the  water  is  shut  off  the  counterweights  raise  the  bridge  by  sink-  I 

ing  into  pits  situated  at  each  end  of  the  bridge.  The  two  coun- 
terweight pits,  which  are  lined  with  steel,  are  connected  by  a 
steel  conduit  under  the  canal  in  which  is  located  the  cylinders. 

The  cost  of  this  bridge  ran  considerably  over  the  estimate  and 
contract  price.  This  was  due  principally  to  the  fact  that  the 
bridge  was  of  a  new  type,  and  as  the  work  progressed  a  number 
of  changes  in  form  and  design  had  to  be  made.  With  the  experi- 
ence now  had  it  i&  believed  that  other  bridges  of  this  kind  can 
be  built  at -a  much  less  cost.  A  photograph  and  sketch  of  the 
bridge  show  its  appearance  and  the  location  of  the  pits  and 
machinery.  The  cost  of  the  bridge  can  be  seen  in  the  table  an- 
nexed of  "  Contracts  finished." 

BRIDGES  UNDER  CONTRACT. 

The  Pitzhugh  street  lift,  the  Monroe  avenue  and  South  Clinton 
street  bridges,  at  Rochester,  and  the  Hamilton  street  bridge,  at 
Buffalo,  are  under  contract.  The  contract  prices,  estimates,  etc., 
can  be  seen  in  the  table  annexed  of  "  Contracts  pending." 

BRIDGE  PLANS. 

Plans  are  being  made  or  have  been  made  for  the  following 

bridges:  New  Home,  Pendleton;  Delaware  street,  Tonawanda; 

Erie  street,  Buffalo;   South  avenue,  Brighton,  and  Main  street, 

Pittsford.    It  is  expected  that  these  bridges  will  be  built  daring 

the  coming  winter. 

CULVERTS. 

A  large  number  of  the  culverts  are  in  need  of  repair.  Ifhia  is 
due  to  lack  of  proper  care  in  the  past,  f  On  nearly  all  of  tlie  «iil- 
verts,  except  those  recently  boilt  or  repaired,  the  eoping  on  the 
wing  walls  and  parapet  walls  has  fallen  off  or  poshed  ont  of 
place  by  the  frost  In  many  eases  the  parapets  aad  wing  walls 
ar^  pushed  out  irf  plumb.    They  all  need  TepoiBtiig. 
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During  the  year  cnlverts  Nos.  1  and  2  were  rebuilt  and  culverts 
Nos.  78  and  94  were  repaired. 

A  contract  was  let  in  1897  for  repairing  culverts  Nos.  1  and  2 
and  work  was  started  that  winter.  These  culverts  are  dive  cul- 
verts and  are  situated  on  the  Montezuma  level,  which  runs 
through  a  swamp.  The  foundations  of  the  old  culverts  were 
found  to  be  in  such  poor  condition  that  it  was  impossible  to 
repair  them,  as  was  originally  intended.  Work  was  abandoned, 
new  plans  prepared  and  the  work  again  started  and  finished 
during  the  winter  of  1898.  This  entire  change  of  plan  causes 
the  large  increase  of  the  cost  over  the  contract  price.  Culvert 
No.  78  was  stripped  and  covered  with  concrete  and  the  wings 
and  parapets  were  repointed.  Culvert  No.  94  was  replaced  by  a 
48-inch  cast-iron  pipe  culvert. 

There  are  now  under  contract  the  rebuilding  of  both  ends  of 
culverts  Nos.  42  and  45,  the  rebuilding  of  one  end  of  culvert  No. 
43  and  the  replacing -of  culvert  No.  56  by  two  48-inch  cast-iron 
pipes. 

AQUEDUCTS. 

The  aqueducts,  with  the  exception  of  the  one  at  Medina,  are  in 
good  shape. 

The  Medina  aqueduct  leaks  badly  both  through  the  arch  and 
around  and  through  the  wing  walls.  It  should  be  partially  re- 
built and  repaired. 

WASTE-WEIRS. 

The  following  waste-weirs  should  be  rebuilt  or  repaired: 

Medina^  Albion,  Brockville,  two  at  HoUey  and  Brockport. 
They  all  leak  more  or  less  and  are  in  bad  repair. 

During  the  year  the  Lockport  waste-weir  was  repaired  and  the 
Middleport  and  Mabies  weirs  were  rebuilt.  The  work  of  these 
three  weirs  was  started  during  the  •winter  of  1897.  The  original 
plans  contemplated,  as  in  the  case  of  culverts  Nos.  1  and  2,  only 
the  repairing  of  the  structures. 

When  work  was  started  the  masonry  in  the  Middleport  and 
Mabies  weirs  was  found  to  be  in  such  bad  shape  that  it  was  nec- 
essary to  rebuild  them. 
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New  plans  were  made  and  the  work  done  during  the  winter  of 
1898.  This  change  of  plan  accounts  for  the  increase  in  the  final 
estimate  over  the  estimate  and  contract  price. 

LOCKS. 

The  locks  are  all  in  fair  condition.  The  south  wall  of  lock  No. 
71  needs  rebuilding,  as  recommended  in  the  1895  report. 

WORK  NOT  ON  THE  CANAL. 

The  tables  annexed  show  the  cost  and  character  of  all  contract 
work  that  has  been  done  or  is  being  done.  Besides  this  contract 
work,  several  small  pieces  of  work  have  been  done  by  the  forces 
of  the  Superintendent  of  Public  Works  upon  plans  furnished  by 
this  office. 

The  outlet  of  Bear  lake  was  dredged  under  act,  chapter  606, 
Laws  of  1898.    Appropriation,  |1,000. 

Under  act,  chapter  607,  Laws  of  1898,  |2,000  was  appropriated 
for  work  on  the  Cuba  reservoir.  This  improvement  consisted  in 
straightening,  widening  and  deepening  the  Cuba  reservoir  spill- 
way outlet  for  a  distance  of  2,200  feet,  making  the  channel  30 
feet  wide  on  the  bottom  and  also  building  a  60-foot  span  bridge 
over  the  same  outlet  just  below  the  spillway.  See  photographs 
for  character  of  work. 

The  bridge  was  constructed  of  wood,  at  a  cost  slightly  in  excess 
of  the  probfa  ole  cost  of  a  steel  bridge.  The  rebuilding  of  bridges 
in  wood  should  be  discouraged  for  evident  reasons. 

INDIAN  RESERVATION. 

Under  act,  chapter  606,  Laws  of  1898,  f 600  was  appropriated 
for  repairing  the  road  known  as  the  Erie  road,  on  the  Cattaraugus 
Indian  reservation,  in  the  town  of  Brant.  This  money  has  been 
expended  in  improving  the  -road  designated  a  distance  of  If 
miles,  thoroughly  ditching  and  turnpiking  the  entire  distance 
and  coating  the  traveled  portion  with  gravel.    (See  map.) 

Three  thousand  five  hundred  dollars  was  appropriated  for  re- 
pair of  highways  on  the  Allegany  Indian  reservation  in  the  towns 
of  Great  Valley,  Red  House  and  South  Valley,  in  the  county  of 


03 
vi- 

Te- 


res 

vn 
th 


•ys 

le- 

ng 
16- 

it- 

en 

tog 
'90 


tr 


» 

»      », 


ie 
^  .es 
^  ixe 
Ise 
Jrs 
lie 
'  len 
en 
to 
be 
of 
he 
at 


—  •-••^       oAiKAwBi        «>l0m»  «i>«r  <&««•> '^  m         M  ■»         w«i»^ 


<] 


1 

€ 


c 

t 


f 

8 

f 
C 

f 

c 
1 


f 
1 

€ 
I 


**  ^ 


I 

6\  5ed  House  and  South  Valley,  in  the  couiwy  oi 


State  Engixbbr  and  Survbyoe.  203 

Cattaraugus.  This  money  was  apportioned  according  to  the  evi- 
dent needs  of  the  three  towns  as  follows : 

After  deducting  10  per  cent,  for  engineering,  South  Valley, 
|1,500;  Red  House,  f  1,050;  Great  Valley,  |600.  The  improve- 
ment accomplished  with  this  fund  is  as  follows: 

Town  of  South  Valley,  ^  miles,  turnpiked  and  ditched,  3  miles 
of  which  have  been  coated  with  gravel.  Town  of  Red  House,  3^ 
miles  turnpiked  and  ditched,  2  miles  of  which  is  graveled.  Town 
of  Great  Valley,  2J  miles  turnpiked,  ditched  and  fcoated  with 
gravel.    (See  map.) 

Five  hundred  dollars  was  appropriated  to  repair  the  highways 
on  the  Indian  reservation  in  the  township  of  Salamanca  (Alle- 
gany reservation).  This  money  was  expended,  after  deducting 
10  per  cent,  for  engineering,  for  a  14-foot  span  bridge  with  16- 
foot  roadway,  resting  on  steel  abutments.  (Photograph  submit- 
ted.) This  bridge  is  3J  feet  higher  than  the  defective  wooden 
bridge  it  replaced,  the  necessary  backfilling  and  grading  being 
done  from  an  unexpended  balance  of  1331.38  from  chapter  790 
of  the  Laws  of  1897.  A  portion  of  this  money  was  also  used 
for  general  rei)air8  to  the  road  improved  in  1897. 

In  view  of  the  fact  that  the  Indians  pay  no  taxes  and  that  the 
only  money  available  for  road  improvement  comes  from  taxes 
paid  by  railroads  in  the  reservation,  which  is  inadequate,  the 
appropriation  made  by  the  State  for  such  purposes  is  a  wise 
expenditure  and  is  a  benefit  to  a  large  number  of  taxpayers 
whose  interests  make  it  necessary  to  use  the  roads  crossing  the 
reservations.  The  amount  of  work  done  with  the  funds  has  been 
unusually  large,  due  to  local  pride  on  the  part  of  the  foremen 
secured  at  the  different  towns  benefited  by  the  improvement  to 
excel  in  the  quantity  and  quality  of  work.  The  system  is  to  be 
encouraged.  The  type  of  small  steel  bridge  built  in  the  town  of 
Salamanca  is  admirably  adapted  for  this  class  of  roads.  The 
substitution  of  steel  for  stone  abutments  in  this  case  saved  at 
least  1500  and  answered  every  purjwse.    (See  photograph.) 

It-is  recommended  that  the  improvement  of  these  roads  be  con- 
tinued  and  especially,  on  the  plea  of  public  safety,  that  new 
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bridges  be  built  over  the  Allegany  river  at  Onoville  and  over- 
Clear  creek,  on  the  Cattaraugus  Indian  reservation,  west  of  the 
Thomas  Asylum.  Both  of  these  bridges  are  dangerous,  as  will 
be  clearly  seen  by  the  photographs  accompanying  this  report. 

One  thousand  dollars  was  appropriated  for  the  *'  construction 
of  a  highway  and  the  necessary  sluices,  on  the  Tonawanda  Indian 
reservation,  in  the  county  of  Genesee,  at  the-  westerly  end  of 
the  Judge  road,  so-called,  to  and  across  the  Oak  Orchard  Creek 
feeder  and  'gates  thereof."  Inasmuch  as  the  improvement  con- 
templated in  this  law  involves  obtaining  right  of  way  for  the 
proposed  road,  and  the  estimated  expense  being  greatly  in  ex- 
cess of  the  appropriation,  it  was  not  considered  well  to  com- 
mence this  work  until  the  right  of  way  was  secured  without  cost 
to  the  State,  and  additional  money  appropriated  to  do  the  work 
contemplated. 

CANAL  IMPROVEMENT. 

Act,  chapter  79,  Laws  of  1895 ;  chapter  794,  Laws  of  1896 ;  chap* 
ter  43,  Laws  of  1897,  and  chapter  569,  Laws  of  1897. 

Fifteen  contracts  were  let  under  act,  chapter  79,  Laws  of  1895. 
Of  these  contracts  Nos.  1  and  4  have  been  finished.  In  the  re- 
port of  last  year  the  work  contemjplated  and  done  under  different 
contracts  was  fully  mentioned,  and  only  such  items  of  work  as 
have  since  been  done  in  excess  of  those  noted  in  the  last  report 
will  here  be  mentioned. 

CONTRACT  No.  1. 

Dated  December  5, 1896,  the  Donnelly  Contracting  Co.,  of  Buf- 
falo, N.  Y.,  contractors.    Engineer  in  charge,  O.  S.  Wilson. 

Original  engineer's  estimate {433,225  00 

Contract  price 394,955  00 

Additional  work  authorized  by  Canal  Board 36,880  62 

Final  estimate 636,989  87 

Excess  of  final  over  contract  price 242,034  87 
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This  contract  embraced  that  portion  of  the  Erie^  canal  from 
Ferry  street  to  Commercial  slip,  and  also  included  slips  Nos.  1^ 
%  3  and  (Commercial  slip,  a  total  distance  of  3.45  miles. 

Work  was  substantially  completed  March  5,  1898.  The  diffi- 
culties encountered  on  this  contract  were  quite  fully  set  forth 
in  the  annual  report  for  1897. 

Pinal  estimate  records  show  certain  quantities  that,  unless  ex- 
plained, appear  excessive,  such  as  between  station  145  and  151, 
in  the  vicinity  of  Porter  avenue  bridge,  cross-sections  show  ma- 
terial excavated  from  4  to  8  feet  horizontally  behind  the  rear 
of  walls.  This  w^as  due  to  the  land  in  the  vicinity  being  of 
clay  and  earth  deposited  on  top  of  the  original  lake  beach.  In 
•excavating  for  the  vertical  wall  the  water  from  Lake  Erie  per- 
colated through  the  sand  of  the  old  beach,  carrying  the  same 
from  under  the  overlaying  made  earth,  undermining  this  made 
strata,  causing  it  to  cave  and  assume  above  the  sand  a  fairly 
regular  slope. 

This  work  was  very  difficult  and  expensive  to  the  contractor, 
necessitating  the  use  of  pumps  every  few  feet,  and  attended  with 
great  danger  to  the  men  employed.  The  difficulties  were  finally 
surmounted,  at  an  expense  to  the  State  of  somewhat  more  than 
the  usual  amount  of  excavation,  only  the  material  actually  ex- 
-cavated  being  estimated  and  no  allowance  being  made  for  extra 
trouble  and  cost  to  the  contractor. 

Between  Maryland  and  Hudson  streets  it  was  decided  to  under- 
pin 244  feet  of  the  old  vertical  wall,  it  appearing  on  the  face  in 
fair  order  and  with  its  foundation  of  timber  resting  on  earth 
only  from  12  to  18  inches  above  rock. 

After  work  was  completed  in  this  vicinity  and  water  had  been 
let  in  the  canal  for  a  period  of  two  months,  this  underpinned 
wall  fell  into  the  canal,  the  failure  being  due  to  original  imper- 
fect construction,  the  wall  being  only  a  facing  of  stone  backed 
by  loose  stone  not  bonded  to  the  face.  As  the  use  of  coffer- 
dams, to  enable  this  work  to  be  pumped  dry,  would  interfere 
with  navigation  and  be  very  expensive,  it  waa  decided  to  dredge 
sufficient  to  allow  the  placing  of  timber  cribs  filled  with  stone 
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to  the  height  of  low  water,  and  on  top  of  the  cribs  build  a  vertical 
wall  to  the  normal  bank  height. 

Owing  to  this  excavation  being  done  by  a  dredge,  and  two- 
thirds  under  water,  the  material  forming  the  bank  took  a  very 
flat  slope  and  probably  doubled  the  amount  of  material  that 
would  have  to  be  moved  if  done  dry.  As  this  work  came  in  the 
zone,  let  at  a  dry  price,  it  was  so  computed,  the  difference  in 
favor  of  the  contractor  being  5  cents  per  cubic  yard.  This  was 
consistent  with  a  ruling  made  on  contract  No.  2,  where  the  con- 
tractor did  certain  work  dry,  when  the  contract  was  let  to  be 
done  wet  or  with  a  dredge.  This  resulted  in  a  saving  to  the 
State  of  15  cents  per  cubic  yard. 

In  no  other  instance  was  there  any  more  than  the  usual  amount 
of  excavation,  and  especial  mention  is  made  of  these  two  cases, 
inasmuch  as  the  Canal  Investigating  Commission  reported  ad- 
versely, from  a  superficial  examination  of  the  cross-section  sheets 
and  without  ascertaining  the  facts  of  the  case. 

CONTRACT  No.  2. 

Dated  November  4,  1896.  Buffalo  Dredging  Co.,  contractors. 
Engineer  in  charge,  E.  A.  Sommer. 

Original  engineer's  estimate |287,834  00 

Contract  price 291,686  25 

Additional  work  done  by  authority  of  Canal  Board.  161,089  14 

Estimate  to  date,  including  10  per  cent,  retained. . .  444,210  00 

Estimated  cost  to  complete  contract 120,422  00 

Estimated  excess  over  contract  price 272,945  75 


This  contract  extends  from  Ferry  street,  in  the  city  of  Buffalo, 
to  McDonald's  culvert,  in  the  vicinity  of  Pendleton,  a  distance  of 
22.07  miles. 

The  general  characteristics  and  the  difficulties  encountered  on 
this  contract  were  fully  set  forth  in  the  annual  report  of  1897. 

The  plan  of  securing  the  slope  wall  between  Black  Rock  and 
Tonawanda  by  driving  a  continuous  row  of  6-inch  sheet  piling 
12  feet  long  was  carried  out  where  walls  were  in  fair  condition. 
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In  the  Ticinity  of  Grand  Island  ferry  4,900  feet  of  elope  wall  was 
too  poor  to  protect  in  that  manner,  and  a  concrete  slope  wall 
founded  on  timber  sheet  piling  was  laid. 

This  contract  is  now  practically  completed  with  the  exception 
of  424,000  cubic  yards  of  excavation,  the  bulk  of  which  is  between 
Black  Bock  and  Tonawanda.  Twelve  and  sixty-nine  hundredths 
miles  of  this  contract  is  excavated  to  the  adopted  grades. 

OONTBAOT  No.  3. 

Dated  November  7,  1896.  Charles  F.  Parker  &  Co.,  contract- 
ors.     Engineer  in  charge,  W.  L.  Curtis. 

Original  engineer's  estimate |312,510  00 

Contract  price  188,541  75 

Additional  work  authorized  by  Canal  Board 16,348  25 

Estimated  to  date,  including  10  per  cent,  retained . .  88,057  15 
Estimated  cost  to  complete  contract  at  contract 

prices 339,273  00 

Estimated  excess  over  contract  price 238,788  40 


"♦" 


This  contract  extends  from  McDonald's  culvert  in  the  vicinity 
of  Pendleton  to  the  head  of  Lockport  locks,  a  distance  of  5.83 
miles. 

The  general  methods  employed  by  the  contractors  were  fully 
set  forth  in  the  annual  report  of  1896.  Very  little  work  was  ac- 
complished the  past  winter,  and  consisted  of  36,791  cubic  yards 
earth  excavation,  2,156  cubic  yards  rock  excavation,  11,900  square 
feet  rock  channeling,  and  1,132  cubic  yards  vertical  wall  in 
natural  cement. 

The  history  of  this  contract  on  the  part  of  the  contractors 
has  been  one  of  continued  inability  to  cope  with  the  naturally 
diflficult  problems  of  the  situation.  Though  with  an  apparent 
desire  to  do  their  full  duty  to  the  State  and  to  prosecute  the 
work  in  an  expeditious  manner  backed  by  a  large  outlay  of 
capital,  they  have  lacked  the  experience  and  tact  to  provide 
expedients  to  overcome  obstacles,  so  necessary  to  the  successful 
contractor,  and  their  energy  has  been  expended  mlsCbliAd'aiid 
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purposeless  expenditure  of  money  and  was  largely  barren  in  prac- 
tical results. 

The  inexperience  of  the  contractors  was  evidenced  in  their  bid 
which  quoted  a  price  of  |1,475  for  bailing  and  draining,  22  cents 
for  earth  excavation,  82^  cents  for  rock  excavation  and  |2.50 
for  vertical  wall  laid  dry. 

In  view  of  the  high  lift  on  all  excavated  material  (generally 
about  forty  feet)  the  lack  of  storage  ground  on  which  to  deliver 
supplies  in  summer,  the -notoriously  bad  roads  in  winter,  the 
necessity  for  a  dam  to  withstand  a  head  of  sixteen  feet  of  water 
at  the  junction  of  Contracts  2  and  S,  the  large  amount  of  drain- 
age from  adjacent  country  in  the  prism  of  the  canal,  the  difficulty 
in  passing  the  water  so  accumulated  around  the  work  and  of 
placing  plant  in  position,  and  the  naturally  treacherous  soil  in 
the  earth-cut  below  the  Sulphur  Spring  guard  lock,  the  prices 
were  inadequate  and  the  difficulties  were  never  properly  con- 
sidered. 

Due  to  the  work  not  being  properly  prosecuted  to  insure  its 
completion  within  a  reasonable  time,  and  the  continued  neglect 
to  provide  the  proper  means  to  perform  the  work,  it  was  deemed 
best  to  advise  the  Superintendent  of  Public  Works  to  abandon 
this  contract,  which  was  fortnally  done  March  22, 1897,  at  which 
time  the  Superintendent  of  Public  Works  took  charge  of  the  con- 
tract and  placed  the  prism  of  the  canal  in  order  for  navigation. 

The  resumption  of  this  work  will  doubtless  necessitate  a  re- 
letting of  the  contract,  and  it  is  safe  to  assume  that  the  prices 
bid  will  be  considerably  higher. 

In  view  of  the  criticism  of  the  Canal  Investigating  Commission, 
who  state  that  one  of  the  existing  abuses  of  the  canal  is  the  use 
of  the  water  from  the  canal  at  Lockport  without  adequate  com- 
pensation, coupled  with  an  additional  expense  for  the  improve- 
ment and  followed  by  a  recommendation  that  adequate  compen- 
sation be  obtained  for  the  surplus  water,  it  is  but  fair  to  state 
that  the  report  of  the  State  Engineer  for  1896,  pages  212  to  214, 
practically  made  the  same  recommendation. 

The  statement  of  the  Commission  that  the  cost  of  the  canal 
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improvement  was  increased  to  provide  water  for  the  millers  at 
Lockport  is  misleading  and  not  warranted  by  the  facts.  The 
primary  object  of  the  13-foot  channel  in  the  narrow  rock  cut 
above  Lockport  was  to  avoid  the  excessive  current  and  to  provide 
sufficient  water  at  all  times  for  that  portion  of  the  canal  from 
Lockport  to  Montezuma. 

It  is  a  fact  that  there  have  been  times  when,  due  to  low  water 
in  Tonawanda  creek  and  Lake  Erie,  coupled  with  the  very  slight 
descent  in  grade  from  piack  Rock  to  Lockport,  that  enough 
water  could  not  be  secured  to  feed  the  levels  from  Montezuma 
to  Lockport.  This  occurs  with  the  waste  gates  into  Eighteen 
Mile  creek  closed. 

I  am  advised  by  Section  Superintendent  Frank  Seeley  that  this 
condition  has  existed  numerous  times,  and  he  cites  that  on  the 
10th  and  11th  of  July  of  this  year  all  waste  gates  had  to  be 
closed,  and  also  two  or  three  times  in  August,  1897. 

So  far  as  cutting  off  the  supply  of  water  from  the  different 
interests  that  have  developed  in  the  vicinity  of  Lockport,  it 
appears  to  me  absurd.  The  time  to  do  this  passed  twenty  years 
ago.  I  think  the  people  would  condemn  the  officials  who  would 
destroy  the  industries  that  the  State  had  built  up,  even  though 
primarily  it  might  have  been  due  to  either  neglect  or  abuse. 
This  whole  matter  is  better  solved  by  providing  for  the 
maintenance  of  these  interests  and  by  legislative  action,  deter- 
mining the  means  under  which  it  should  be  controlled,  securing 
to  the  State  such  compensation  as  the  water  is  worth,  and  in  this 
way  provide  the  funds  to  repay  a  portion  of  the  investment  made 
primarily  for  the  canal  interest  during  extreme  drought,  but 
resulting  in  benefit  to  the  mills  the  larger  portion  of  the  time. 

CONTRACT  No.  5. 

Dated  January  23,  1897,  Orannis  &  O'Connor,  contractors. 
Engineer  in  charge,  H.  K.  Bishop. 

Original  engineer's  estimate 1227,102  60 

Contract  price 217,119  50 

Additional  work  authorized  by  canal  board 58,174  15 

14 
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♦Estimated  to  date,  including  10  per  cent,  retained,  |276,192  27 

Estimated  cost  to  complete  contract 235,029  50 

Estimated  excess  over  contract  price 294,102  27 


This  contract  extends  from  lock  No.  61  to  lock  No.  62,  a  dis- 
tance of  17.16  miles,  and  comprises  what  is  known  as  the  "  Seren- 
teen  Mile  Level."  The  amount  of  work  done  the  past  year  is  as 
follows: 

Ninety-nine  thousand  one  hundred  and  fifty-eight  cubic  yards 
of  earth  excavation,  17,510  cubic  yards  of  rock  excavation,  567 
cubic  yards  of  bridge  masonry,  7,824  cubic  yards  of  vertical  wall 
in  cement,  12,199  cubic  yards  of  slope  wall,  409,612  pounds  of 
cast-iron  pipe  laid  in  culverts,  5,639  lineal  feet  of  round  piles 
driven  and  1,103,059  feet  B.  M.  four  inch  by  eight  to  ten  foot 
single  row  sheet  piling  driven,  and  322,154  feet  B.  M.  hemlock 
used  in  foundation. 

The  items  of  increase  in  the  contract  consist  of  hard-pan  and 
shale,  classified  as  rock,  and  which  were  omitted  from  the  original 
estimate  on  account  of  the  failure  of  the  assistant  engineer,  Mr. 
H.  P.  Gillette,  to  turn  in  his  notes  in  the  form  prescribed,  and 
the  extra  work  authorized  by  the  Canal  Board  included  the 
1,103,059  feet  B.  M.  sheet  piling  driven  at  foot  of  slope  walls  to 
prevent  walls  caving  in  canal  through  the  Perinton  swamp, 
which  is  formed  of  mu(fk,  marl  and  quicksand. 

CONTRACT  No.  6. 

Dated  September  23, 1897.  Furnaceville  Iron  Co.,  contractors. 
Engineer  in  charge,  W.  L.  Curtis. 

Original  engineer's  estimate |166,090  00 

Contract  price 165,800  00 

Additional  work  authorized  by  Canal  Board 1,021  35 

Estimated  to  date,  including  10  per  cent,  retained .  61,597  69 

Estimated  cost  to  complete  contract 202,886  77 

Estimated  excess  over  contract  price 98,684  46 


^  *Of  this  amount  tS.OOS.lO  wa»  paid  out  of  moneys  appropriated  under  act,  chapter  6M,  Laws  of 
1898. 


Statb  Enoixbsr  and  Suryeyor.  211 

This  contract  extends  from  1,000  feet  west  of  bridge  No.  148  to 
the  foot  of  Lockport  locks,  a  distance  of  8.45  miles. 

Most  of  the  work  performed  on  this  contract  was  done  daring 
the  fiscal  year  covered  by  this  report,  and  consisted  mainly  of  the 
following  items: 

Eleven  thousand  three  hundred  and  twenty-six  cubic  yards  of 
rock  excavation,  2,402  cubic  yards  of  vertical  wall  masonry,  58,745 
cubic  yards  of  earth  excavation  and  415  cubic  yards  of  slope 
wall. 

The  extra  work  authorized  by  the  Canal  Board  consisted  in 
underpinning  Exchapge  street  bridge  at  Lockport,  and  replacing 
a  defective  tile  culvert  at  Gasport  with  cast-iron  pipe. 

CONTRACT  No.  7. 

Dated  September  3,  1897.  Baker  &  Banker,  contractors.  En- 
gineer in  charge,  G.  O.  House. 

Original  engineer's  estimate |99,725  00 

Contract  price 98,760  00 

•Estimated  to  date,  including  10  per  cent,  retained .  75,364  75 

Estimated  cost  to  complete  contract 90,589  00 

Estimated  excess  over  contract  price 67,193  75 


This  contract  extends  from  Shelby  Basin  bridge  No.  142  to 
1,000  feet  west  of  bridge  No.  148,  a  distance  of  5.87  miles. 

Most  of  the  work  performed  on  this  contract  was  done  during 
the  fiscal  year  covered  by  this  report,  and  consisted  mainly  of 
the  following  items: 

Forty-six  thousand  two  hundred  and  fifty  cubic  yards  of  earth 
excavation,  9,700  cubic  yards  of  rock  excavation,  142,000  feet  B.M. 
hemlock  in  wall  foundation,  3,945  cubic  yards  natural  wall  in 
cement  and  5,845  cubic  yards  slope  wall. 

The  item  of  slope  wall  was  largely  underpinning,  and  the  slope 
walls  over  one-half  of  this  contract  are  protected  so  that  the 
prism  of  the  canal  can  be  dredged. 

*  Of  this  amount  $228.80  was  paid  out  of  moneys  appropriated  und«r  act,  chapter  506,  Laws  of  1898. 
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OONTBACT  No.  8. 

Dated  September  21,  1897.    Williams,  McNaughton  &  Babst, 
•contractors.    Engineer  in  charge,  D.  D.  Waldo. 

•Original  engineer's  estimate |191,090  00 

<3ontract  price  184,095  00 

Additional  work  authorized  by  Canal  Board 23,957  10 

Estimated  to  date,  including  10  per  cent,  retained.  82,720  00 

Estimated  cost  to  complete  contract 284,007  25 

Estimated  excess  over  contract  price 182,632  25 


This  contract  extends  from  700  feet  west  6f  Long's  bridge,  No. 
134,  to  Shelby  Basin  bridge.  No.  142,  a  distance  of  8.5  miles. 

Most  of  the  work  performed  on  this  contract  was  done  during 
the  fiscal  year  covered  by  this  report,  and  consisted  mainly  of 
the  following  items: 

Thirty-eight  thousand  eight  hundred  and  eighty-two  cubic 
yards  excavation  of  earth,  20,486  cubic  yards  excavation  of  rock, 
5,100  cubic  yards  vertical  wall  in  cement,  4,502  cubic  yards  of 
which  was  done  at  a  reduced  rate  from  contract  price  by  agree- 
ment of  Canal  Board,  the  original  figure  of  {^.50  per  cubic  yard 
being  considered  excessive. 

It  is  estimated  that  there  are  74,000  cubic  yards  of  hard-pan  on 

this  contract  which  would  come  under  a  rock  price  according  to 

the  terms  of  the  specifications.    This  was  not  so  rated  in  the 

original  estimate. 

CONTEACT  No.  9. 

Dated  September  23,  1897.  The  Furnaceville  Iron  Co.,  con- 
tractors.   Engineer  in  charge,  Newton  F.  Hopkins. 

Original  engineer's  estimate |114,440  00 

Contract  price 111,000  00 

Additional  work  authorized  by  Canal  Board 18,654  00 

•Estimated  to  date,  including  10  per  cent,  retained.  80,189  14 

Estimated  cost  to  complete  contract 135,134  15 

Estimated  excess  over  contract  price 104,323  29 


*  Of  this  amonnt  $680  wm  paid  out  of  moneys  appropriated  under  aot,  chapter  8M,  Laws  of  1816. 
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This  contract  extends  from  Brailey's  bridge,  No.  125,  to  700 
feet  west  of  Long's  bridge,  No.  134,  a  distance  of  6.06  miles. 

Most  of  the  work  done  on  this  contract  was  done  during  the 
fiscal  year  covered  by  this  report,  and  consisted  mainly  of  the 
following  items: 

Sixty-four  thousand  and  forty-one  cubic  yards  earth  excava- 
tion, 18,554  cubic  yards  rock  excavation,  108,120  feet  B.  M.  hem- 
lock used  in  w^all  foundations,  2,916  cubic  yards  of  vertical  wall 
in  natural  cement  and  3,227  cubic  yards  of  slope  wall. 

The  item  of  extra  work  authorized  by  the  Canal  Board  com- 
prised the  rock  item  of  18,554  cubic  yards.  No  rock  was  shown 
on  this  contract,  and  the  presence  of  large  quantities  of  hard- 
pan  too  dense  to  plow  rendered  a  price  sufficient  to  pay  for  this 

necessary. 

CONTRACT  No.  10.  • 

Dated  September  23,  1897.  The  Furnaceville  Iron  Co.,  con- 
tractors.    Engineer  in  charge,  Carl  F.  Bannister. 

Original  engineer's  estimate |152,090  00^ 

Contract  price  135,500  00 

Estimated  to  date,  including  10  per  cent,  retained.  38,420  OO 

Estimated  cost  to  complete  contract 166,757  00^ 

Estimated  excess  over  contract  price 69,677  00 


This  contract  extends  from  1,000  feet  east  of  Holley  bridge 
No.  115,  to  Brailey's  bridge,  No.  125,  a  distance  of  8.44  miles. 

Most  of  the  work  on  this  contract  was  done  during  the  fiscal 
year  covered  by  this  report,  and  consisted  mainly  of  the  following^ 
items: 

Forty-three  thousand  four  hundred  and  twenty-nine  yarda 
earth  excavation,  13,445  cubic  yards  rock  excavation,  45,426  feet 
B.  M.  hemlock  in  wall  foundations,  279  cubic  yards  vertical  wall; 
in  cement  and  2,597  cubic  yards  slope  wall. 

CONTRACT  No.  11. 

Dated  September  23,  1897.  The  Furnaceville  Iron  .Co.,  con- 
tractors.   Engineer  in  charge,  Charles  H.  Flanigan. 
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Original  engineer's  estimate ' |116,385  00 

Contract  price 110,100  00 

Additional  work  authorized  by  canal  board 1,128  50 

•Estimated  to  date,  including  ten  per  cent,  retained.  57,558  68 

Estimated  cost  to  complete  contract 106,475  76 

Estimated  excess  over  contract  price 53,934  44 


This  contract  extends  from  Cooley's  basin  bridge  No.  106  to 
1,000  feet  east  of  Holley  bridge  No.  115,  a  distance  of  6.63  miles. 

Most  of  the  work  performed  on  this  contract  was  done  during 
the  fiscal  year  covered  by  this  report  and  consisted  mainly  of  the 
following  items: 

Thirty-seven  thousand  six  hundred  and  one  cubic  yards  earth 
excavation,  14^00  cubic  yards  of  rock  excavation,  100,500  feet 
B.  M.  hemlock  in  wall  foundations,  2,070  cubic,  yards  vertical 
wall  in  cement,  1,760  cubic  yards  slope  wall  and  76,700  feet  B.  M. 
white  oak  triple  lap  sheet  piling. 

The  item  of  fl,128.50  for  extra  work  authorized  by  Canal 
Board  is  compensation  for  driving  the  built-up  triple  lap  sheet 
piling. 

CONTRACT  No.  12. 

Dated  September  23,  1897.  The  Furnaceville  Iron  Co.,  con- 
tractors.    Engineer  in  charge,  Charles  H.  Flanigan. 

Original  engineer's  estimate |96,540  00 

Contract  price 87,000  00 

Estimate  to  date,  including  10  per  cent,  retained. .  31,310  00 

Estimated  cost  to  complete  contract 122,889  78 

Estimated  excess  over  contract  price 67,199  78 


This  contract  extends,  from  600  feet  east  of  Norman's  bridge 
No.  97  to  Cooley's  basin  bridge  No.  106,  a  distance  of  6.04  miles. 

Most  of  the  work  performed  on  this  contract  was  done  during 
the  fiscal  year  covered  by  this  report,  and  consisted  mainly  of  the 
following  items: 

*  Of  this  amount  $304  was  paid  out  of  mooeys  appropriated  under  act,  chapter  fi06»  Lam  of  1698. 
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• 
Twenty-two  thousand  nine  hundred  cubic  yards  of  earth  ex- 
cavation, 13,000  cubic  yards  of  rock  excavation,  19,600  feet  B.  M. 
hemlock  in  wall  foundations,  275  cubic  yards  vertical  wall  in 
cement  and  1,420  cubic  yards  of  slope  wall. 

CONTRACT  No.  13. 

Dated  September  18,  1897,  Henry  C.  Allen  &  Co.,  contractors. 
Engineer  in  charge,  George  J.  Lord. 

Original  engineer's  estimate '. f  119,727  60 

Contract  price 105,850  00 

Additional  work  authorized  by  Canal  Board 4,348  60 

•Estimated  to  date,  including  10  per  cent,  retained  78,160  07 

Estimated  cost  to  complete  contract 128,087  50 

Estimated  excess  over  contract  price 100,397  57 


3: 


This  contract  extends  from  Rowe  street  bridge  No.  86,  Roches- 
ter, to  600  feet  east  of  Norman's  bridge  No.  97,  a  distance  of  8.14 
miles. 

All  of  the  work  performed  on  this  contract  was  done  during 
the  fiscal  year  covered  by  this  report,  and  consisted  mainly  of  the 
following  items: 

Seventy-one  thousand  six  hundred  cubic  yards  of  earth  excava- 
tion, 18,500  cubic  yards  of  rock  excavation,  32,280  feet  B.  M.  hem- 
lock in  wall  foundations,  1,722  cubic  yards  vertical  wall  in 
cement  and  5,800  cubic  yards  slope  wall. 

The  item  of  extra  work  approved  by  the  Canal  Board  con- 
sisted in  laying  1,170  lineal  feet  of  15-inch  vitrified  tile  so  spoil 
bank  could  be  placed  over  ditch. 

CONTRACT  No.  14. 

Dated  September  20, 1897.  Whitmore,  Rauber  &  Vicinus,  con- 
tractors.   Engineer  in  charge,  George  E.  Greene. 

Original  engineer's  estimate $169,830  00 

Contract  price 159,685  00 

*  Of  this  amount  $12,734.09  was  paid  out  of  moneys  appropriated  under  act,  chapter  S06,  Laws  of 
1896. 
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Additional  work  authorized  by  Canal  Board |46,290  3» 

Estimated  to  date,  including  10  per  cent,  retained .  •  80,730  OO 

Estimated  cost  to  complete  contract 151,318  OO- 

Estimated  excess  over  contract  price 72,363  00 


3E 


This  contract  extends  from  lock  No.  66  to  Rowe  street  bridge^ 
all  in  the  city  of  Rochester,  a  distance  of  4.38  miles. 

All  the  work  performed  on  this  contract  was  done  during 
the  fiscal  year  covered  by  this  report,  and  consisted  mainly  of  th^ 
following  items: 

Thirty-seven  thousand  five  hundred  cubic  yards  earth  excava- 
tion, 3,850  cubic  yards  rock  excavation,  56,000  feet  B.  M.  hemlock 
in  wall  foundations,  7,428  cubic  yards  vertical  wall  in  cement, 
2,390  cubic  yards  slope  wall  and  306  cubic  yards  bridge  masonry,. 
1,700  cubic  yards  lining. 

The  item  of  additional  work  authorized  by  Canal  Board  cov« 
ered  the  vertical  wall  which  was  laid  in  Portland  cement  instead 
of  natural  cement  as  per  contract. 

CONTRACT  No.  15. 

Dated  September  20, 1897.  Whitmore,  Rauber  &  Vicinus,  con- 
tractors.    Engineer  in  charge,  Thomas  J.  Morrison. 

Original  engineer's  estimate |90,915  00 

Contract  price 88,595  00 

Additional  work  authorized  bv  Canal  Board 14,030  00 

•Estimated  to  date,  including  10  per  cent,  retained.  84,882  60 

Estimated  cost  to  complete  contract 72^596  17 

Estimated  excess  over  contract  price 68,883  77 


z 


This  contract  extends  from  lock  No.  02  to  lock  No.  66,  a  dis- 
tance of  4.83  miles. 

All  the  work  on  this  contract  was  done  during  the  fiscal  year 
covered  by  this  report,  and  consisted  mainly  of  the  following 
items : 

« 

*  or  this  amoant  fTdO  wm  pjdd  out  of  moneys  appropriated  under  act,  chapter  006,  Laws  of  IHM. 
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£ighty-one  thousand  three  hundred  and  eighty  cubic  yards 
<»arth  excavation,  7,800  cubic  yards  rock  excavation,  103,302  feet 
B.  M.  hemlock  in  wall  foundations,  2,955  cubic  yards  vertical 
ivall  in  cement,  5,097  cubic  yards  slope  wall  and  2,440  cubic  yards 
Portland  cement  concrete. 

This  item  of  concrete  was  approved  by  the  Canal  Board  and 
was  used  to  prevent  leaks  in  the  canal  prism  through  the  village 
of  Brighton  and  stop  claims  for  damage  arising  from  the  water 
percolating  through  the  banks  into  the  cellars  in  the  vicinity. 

In  spite  of  adverse  criticism  of  the  press  and  the  investigating 
<^ommittee  as  to  the  methods  used  by  this  department  in  esti- 
mating and  classifying,  I  believe  that  every  one  connected  with 
this  division  has  worked  and  acted  for  the  interest  of  the  state. 
Ifistakes  and  errors  in  judgment  may  have  been  made,  as  will 
liappen  in  the  undertaking  of  any  large  work  of  this  kind,  but 
they  were  mistakes  and  errors  in  judgment  and  nothing  else. 
Xo  one  yet  ever  did  any  work,  whether  it  involved  |900  or  f  9,000,- 
"000,  but  that,  had  he  to  do  it  over  again,  he  would  make  changes 
in  his  first  methods. 

This  division  during  the  year  has  been  in  charge  of  J.  L.  Little 
as  division  engineer,  C.  R.  Neher  as  resident  engineer  and  M.  W. 
Wilbur  as  first  assistant  engineer. 

A  statement«of  the  engineering  expenses  of  the  division  is 
hereto  annexed,  showing  in  detail  the  names  of  the  persons  em- 
ployed, the  time  of  service  and  compensation  of  each.  Tables 
showing  statistics  in  regard  to  contract  work  and  photographs 
of  parts  of  the  work  are  also  annexed. 

Respectfully  submitted, 

J.  L.  LITTLE, 

Div^m&n  Engineer. 
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Reoapitulation. 

1.  The  following  culverts  have  been  entirely  or  partially  rebuilt 
and  are  now  in  good  condition  : 

Numbers  1,  2,  26,  27,  32,  33,  34,  35,  36,  38,  40,  42,  43,  45,  55i, 
58,  68i,  78,  94,  96,  129, 130  and  131. 

Note.— Numbers  1,  2,  26,  27,  32,  36,  40,  94, 129, 130  and  131 
were  entirely  rebuilt.  Numbers  33,  34,  35,  38,  42,  43,  45  and  96 
were  partially  rebuilt  (new  ends  and  arch  lengthened).  Number 
78  a  new  concrete  cover  has  been  added.  Number  56^  was  built 
new  in  1892.    Numbers  58  and  58^  were  built  new  in  1891. 

2.  The  following  culverts  are  in  fair  or  good  condition : 

Numbers  5,  8, 14, 18,  20,  23,  23i,  25,  *28,  29,  30,  37,  48,  66, 
79,  80,  83,  89,  91,  *9S,  99,  101,  112, 116,  116i,  118,  123,  126,  127, 
ia7i,  128,  and  128^. 

Note. — Number  *28  towpath  end  rebuilt  by  section  superin- 
tendent. Number  ^98  towpath  end  rebuilt  by  section  superin- 
tendent in  1897. 

3.  The  following  culverts  are  in  fair  condition  but  need  some 
repairs  or  cleaning  out : 

Numbers  6,  7,  9, 13, 16, 17, 19,  21,  54,  64,  69,  70,  71,  72,  73,  76, 
84,  86,  88,  95,  100,  102,  103,  107,  113,  117,  120,  121, 122,  124 
and  125. 

4.  The  following  culverts  require  new  masonry  ends : 

Numbers  4,  10, 11,  22,  41,  44,  46,  47,  49,  50,  51,  52,  63,  67,  61, 
63,  66,  67,  68,  74,  76,  77,  90,  92,  93,  97,  109,  110,  111,  119. 

6.  The  following  culverts  should  be  replaced  by  new  cast  iron 
pipe  culverts : 

Numbers  8,  12, 16,  24,  *31,  56,  t56,  69,  62,  81,  82,  85,  87,  104, 
106, 106,  108, 114  and  116. 

6.  The  following  culverts  are  sewers  and  are  maintained  by  the 
city  of  Rochester,  N.  Y. : 

Numbers  I,  li,  II,  III,  Illi,  IV,  V,  VI  and  XXXIX. 

*To  be  rebuilt,  ooDtraot  Dumber  5.    tContract  let  to  rebuild. 
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APPENDIX  No.  I. 


OfFIGB  of  the  StATB  ENOINBSm  AND  SUBVBYOR, 

Albany,  N.  Y.,  September  12,  1898. 
Hon.  Frank  S.  Black,  Gmemor: 

Dbab  Sir. — After  carefully  reading  the  report  of  the  Canal 
Investigating  Commission  appointed  by  you,  pursuant  to  chapter 
15  of  the  Laws  of  1898^  it  seems  certain  that  my  duty  toward  my- 
self and  the  employes  of  this  Department  demands  some  state- 
ment on  my  part  concerning  certain  features  of  this  report  which 
are  cruelly  upjust,  unfair  and  unwarranted  under  the  circum- 
stances. 

The  truth  of  the  adage  that  "  circumstances  alter  cases  "  Is  be- 
yond question,  and,  therefore,  it  is  imperative  that  the  attendant 
circumstances  connected  with  the  inception,  and  prosecution  of 
this  improvement  work  should  be  given  due  weight  with  the 
bare  facts  before  a  proper  conclusion  can  be  reached. 

A  large  part  of  the  unfairness  of  the  report  in  question  consists 
in  the  almost  total  exclusion  of  that  "  other  side  "  without  which 
no  story  is  complete. 

Too  many  of  the  statements  are  made  after  the  manner  of  half 
truths  so  as  to  lead  to  unwarranted  inferences,  and  this  sort  of 
accusation  by  innuendo  so  dominates  the  report  as  to  leave  no 
doubt  about  the  studied  effort  to  suppress  practically  everything 
favorable  to  the  management  of  the  work. 

Some  of  the  criticisms  are,  however,  based  on  a  misunderstand- 
ing by  the  Commissioners;  if  that  is  not  the  case,  then  they  have 
deliberately  misstated  the  facts.  The  end  of  all  this  in  the 
public  mind  is  the  same  in  either  case  and  can  not  be  tolerated 
without  protest  by  those  in  a  position  to  appreciate  its  vicious- 
ness.  A  goodly  share  of  the  criticism  which  has  followed  the 
canal  oflScials  always,  and  especially  since  the  inception  of  this 
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work  is  due  solely  to  the  newspapers,  and  the  one-sided,  unex- 
plained statements  of  the  reports  in  question  have  afforded  the 
partisan  press  an  opportunity  to  magnify  the  criticisms  into  all 
sorts  of  monstrous  charges,  which,  however,  are  not  borne  out 
by  a  careful  reading  of  the  reports.  But  the  public  reads  the 
papers  and  not  the  reports,  and  if,  as  some  of  the  Commissioners 
now  state,  the  report  has  not  been  properly  received,  the  fault 
is  still  theirs  for  making  their  criticisms  and  statements  in  such 
an  indefinite  and  general  manner  as  to  make  it  possible  for  the 
press  to  misconstrue  or  misinterpret  the  real  meaning  and  intent 
of  the  reports. 

It  is  now  hoped  that  the  hysterical  period  connected  with  this 
work  has  been  outlived,  and  that  a  period  of  sober  second  thought 
may  ensue,  to  the  lasting  benefit  of  the  State's  canals  and  their 
future  officials.  If  what  follows  herein  shall  conduce  to  that 
end,  the  effort  toward  its  compilation  will  have  been  well  spent. 

A  fair  understanding  of  the  situation  demands  that  each  step 
in  the  work  be  considered  from  the  beginning. 

FUNDS  FOR  SURVEYS. 

For  a  number  of  years  preceding  the  beginning  of  this  work, 
there  had  been  quite  a  sentiment  developing  for  some  radical 
improvement,  at  least  to  the  Erie  canal,  and  a  number  of  schemes 
had  been  proposed.  The  data  available  for  a  fair  understanding 
of  the  features  of  any  of  these  proposed  plans  were  so  meagre 
as  to  be  practically  useless,  and  for  that  reason  efforts  had  been 
made  for  a  number  of  years  in  our  State  Legislature  to  obtain 
money  for  making  the  necessary  surveys,  and  similar  efforts  were 
also  made  in  Congress  by  those  interested  in  the  so-called  "  Deep 
Waterways  '^  scheme.  However,  until  this  work  was  authorized, 
no  funds  had  been  available  for  an  intelligent  survey  and  esti- 
mate of  cost  of  any  of  the  schemes  proposed. 

REPORTS  TO  CONSTITUTIONAL  CONVENTION. 

It  therefore  followed  that  when  the  Constitutional  Convention 
of  1894  assembled  and  asked  the  State  Engineer  and  Superin- 
tendent of  Public  Works  for  estimates  of  the  cost  of  making 
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various  improvements  to  the  several  canals,. both  officials  were- 
compelled  to  reply  in  substance  that  they  had  no  data  to  work 
on,  and  that  their  estimates  should,  therefore,  be  considered  only 
as  rough  approximations  based  on  such  general  knowledge  as 
would  naturally  be  acquired  in  connection  with  other  work  on 
the  canal  system.  The  present  officials  have  been  subjected  to 
all  sorts  of  unfair  criticisms  by  the  newspaper  press  on  the  score 
of  these  estimates,  and  they  usually  fail  to  state  the  facts  as 
contained  in  the  reports  of  those  officials  to  the  Constitutional 
Convention.  These  reports  are  printed  in  the  proceedings  of  the 
Constitutional  Convention,  and  can  be  inspected  by  anyone  who 
wishes  to  verify  these  statements. 

Only  twelve  days  were  spent  in  the  preparation  of  the  resulting 
estimates. 

Fortunately  at  that  time  it  so  happened  that  ex-State  Engineer 
Martin  Schenck  was  then  employed  in  the  Department  of  Public 
Works  on  special  work.  This  connection  enabled  the  Superin- 
tendent of  Public  Works  (then  Mr.  Edward  Hannan)  to  avail 
himself  of  Mr.  Schenck's  professional  abilityand  familiarity  with 
the  canals  to  help  him  in  the  preparation  of  his  report.  That 
report  will  show  the  Superintendent's  estimate  of  the  cost  of  the 
improvement  authorized,  to  be  J9,45G,000,  but  on  reading  the  re- 
port, it  will  also  be  apparent  that  the  author's  idea  was  that  the 
deepening  of  the  prism  aiid  raising  of  the  banks  could  be  accom- 
plished without  any  extensive  work  in  connection  with  the  walls, 
for  he  says: 

"  These  estimates  are  based  upon  the  theory  that  there  would 
be  one  foot  excavated  from  the  bottom  of  the  canal,  and  one  foot 
of  embankment  placed  on  top  of  the  bank,  and  the  excavation  so 
made  as  not  to  trip  nor  disturb  existing  slope  or  vertical  walls." 

The  estimate  of  this  Department  for  the  work  authorized  was 
fll,573,000,  in  addition  to  which  it  was  stated  that  a  million 
dollars  could  be  used  to  good  advantage  in  repairing  and  rebuild- 
ing the  vertical  walls. 

To  appreciate  the  unfairness  of  the  question  asked  by  the  Con- 
vention, and  the  unreliability  of  any  estimates  made  under  such 
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conditions,  one  has  but  to  remember  that  the  work  authorized 
covers  454  miles,  through  the  most  thickly-settled  portion  of  .this 
State,  embracing  an  endless  number  of  obstacles  and  difficulties, 
many  of  which,  as  has  since  been  proven,  could  only  be  dis- 
covered as  the  work  progressed. 

LEGISLATION  FOR  IMPROVEMENT  WORK. 

Notwithstanding  the  sums  named  in  these  estimates,  the  Legis- 
lature saw  fit  to  reduce  the  amount  to  be  asked  for  to  f  9,000,000. 
That  action  was  taken  without  the  advice  of  either  canal  depart- 
ment, the  Commission's  statement  (p.  143)  to  the  contrary  not- 
withstanding. The  reason  for  it  as  now  understood  was  that 
that  sum  was  believed  to  be  all  that  the  people  would  authorize 
for  the  improvement  in  question,  at  least  at  one  time. 

The  Convention  prepared  a  separate  amendment  to  the  Con- 
stitution authorizing  the  Legislature  to  provide  for  the  improve- 
ment of  the  canals,  which  was  voted  upon  in  1894,  and  received 
a  majority  of  115,000  —  32,000  larger  than  that  given  for  any 
other  amendment. 

Governor  Morton  urged  the  Legislature  of  1895  to  carry  into 
execution  the  wishes  of  the  people  in  this  respect,  and  this  was 
done  by  the  passage  of  chapter  79  of  the  Laws  of  1895.  Strange 
as  it  may  seem  this  law  charging  this  Department  with  such 
enormous  responsibilities  was  never  submitted  toi  this  Depart- 
ment prior  to  its  passage. 

This  bill  was  again  ratified  by  the  people  in  1895,  by  the  enor- 
mous majority  of  276,000  votes.  The  essential  features  of  the 
law  are  contained  in  section  3,  which  says: 

"Within  three  months  after  issuing  of  the  said  bonds  the 
Superintendent  of  Public  Works  is  hereby  directed  to  proceed  to 
enlarge  and  improve  the  Erie  canal,  the  Champlain  canal  and 
the  Oswego  canal;  the  said  improvement  to  the  Erie  and  Oswego 
canals  shall  consist  of  deepening  the  same  to  a  depth  of  not  less 
than  nine  feet  of  water  except  over  and  across  aqueducts,  mitre 
sills,  culverts  and  other  permanent  structures,  where  the  depth 
of  water  shall  be  at  least  eight  feet,  but  the  deepening  may  be 
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performed  by  raising  the  banks  wherever  the  same  may  be  prac- 
ticable; also  the  lengthening  or  improving  of  the  locks  whicb  now 
remain  to  be  lengthened,  and  providing  the  necessary  machinery 
for  drawing  boats  into  the  improved  locks  and  for  bailding  verti- 
cal  stone  walls,  where  in  the  opinion  of  the  State  Engineer  and 
Surveyor  and  Superintendent  of  Public  Works  it  may  be  neces- 
sary.  The  improvement  upon  the  Ghamplain  canal  shall  consist 
in  deepening  the  said  canal  to  seven  feet  of  water,  and  the  build- 
ing of  such  vertical  stone  walls  as  in  the  opinion  of  the  State 
Engineer  and  Surveyor  and  Superintendent  of  Public  Works  may 
be  necessary.  The  work  called  for  by  this  act  shall  be  done  in 
accordance  with  plans,  specifications  and  estimates  prepared  and 
approved  by  the  State  Engineer  and  Surveyor." 

It  will  be  well  to  bear  in  jmind  the  wording  of  this  section  in  con- 
sidering the  report  of  the  Investigating  Oommtission,  for  they  have 
deliberately  misstated-  itfl|  jprovisions  in  one  section  of  the  report 
wherein  they  say  (see  page  12)  that  the  contemplated  improvement 
did  not  embrace  the  'Lockport  and  Oohoes  locks  (see  also  pagea  38 
and  39).  That  misstatement  oni  thieir  part  forms  the  basis  of 
charging  this  Department  with  the  improper  expenditure  of 
f49,391.32,  though  on  page  22  of  the  Engineer's  report,  they 
recommend  that  a  barge  lift  be  tried  at  Lockport,  Gohoies,  Newark 
or  Little  Falls,  preferably  Newark.  This  is  exactly  what  we 
planned  to  do,  and  why  it  was  improper,  since  they  still  recom- 
mend it,  is  not  clear;    This,  however,  will  he  considered-  later. 

PRELIMINARY  SURVEYS  AND  ESTIMATES. 

As  soon  as  the  results  of  the  election  of  1895  were  known,  and  it 
became  certain  that  the  canals  were  to  be  improved  as  provided  in 
this  law,  this  Department  began  to  prepare  for  the  work.  Con- 
ceiving it  to  be  our  duty  to  start  as  expeditiously  as  possible,  we 
notified  the  Civil  Service  Commission  on  November  23, 1895,  that 
we  would  need  thirty  assistant  engineers,  fifty  levelers,  thirty  rod'- 
men,  and  from  100  to  150  chainmen.  On  January  2,  1896,  we 
were  notified  by  the  Civil  Service  Commission  of  the  names  on  the 
eligible  list,  and  on  January  13,  1896,  the  entire  number  was  ap- 
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painted,  but  we  still  lacked  over  100  men  to  complete  the  full 
complement  in  all  the  parties,  and  the  Oivil  Service  Commission 
was  again  notified  that  we  would  need  this  additional  number  of 
men.  The  second  eligible  list,  however,  was  not  available  until 
February  28,  1896,  and  this  delay  seriously  hampered  the  Depart- 
ment in  the  execution  of  its  plans,  which  aimed  at  a  thorough  sur- 
vey and  careful  estimate  of  cost  of  the  whole  work,  before  any  of 
the  contracts  were  awarded,  to-  the  end  that  each  step  might  there- 
after be  taken  intelligently. 

It  was  believed  that  the  field  work  connected  with  the  pre- 
liminary' surveys  and  estimates  could  be  completed  by  the  opening 
of  navigation,  May  1,  1896,  and  that  the  office  work  thereon  would 
progress  with  such  speed  as  to.  place  all  the  information  in  our 
hands  early  in  the  summer  of  1896,  so  that  some  contracts  could 
be  awarded  early  enough  to  give  the  contractors  annple  oppor- 
tunity to  provide  the  materials  needed  for  the  winter's  work,  and 
equip  themselves  thoroughly  for  the  work  in  hand.  On  this  basis 
the  Comptroller  was  told  that  the  preliminary  work  would  cost 
about  $40,000  per  month  for  three  or  four  months.  The  cost  per 
month  was  about  as  stated,  but  the  time  was  largely  exceeded. 
This  estimate  was  based  solely  on  the  judgment  and  w^ork  thereto- 
fore  done  by  the  more  experienced  engineers  then  employed,  but 
it  was  found  in  practice  that  many  of  the  new  appointees  had  had 
comparatively  little  experience  and  that  they  could  not  progress 
their  work  at  the  rate  of  speed  exi)ected  of  them.  As  the  law  pre- 
vented the  selection  of  engineers  of  known  skill  and  ability,  and 
confined  the  api>ointments  to  the  competitive  civil  service  lists, 
there  was  no  alternative  but  to  proceed  and  do  the  best  that  could 
be  done  under  the  circumstances.  Barring  the  one  feature  of 
experience,  and  that  does  not  apply  to  all  the  men,  they  were  un- 
questionably equal  in  personnel  to  any  corps  of  equal  size  ever 
organized,  and  in  this  the  Commission  agrees.  That  there  would 
be  some  weak  spots  in  such  a  force  was  reasonable  to  expect  and 
that  they  would  leave  their  impress  on  the  work  was  equally  to  be 
expected. 

The  law  prescribes  that  such  cases  can  only  be  cured  by  the 


Statb  Esigindbr  and  Surveyor.  283 

substitution  of  equally  untried  and  unknown  men  and  bars  the 
appointment  of  men  of  known  attainments. 

The  preliminary  work  consumed  considerably  more  time  than 
was  expected  by  reason  of  inexperience  in  certain  cases  and  be- 
cause of  exceptionally  severe  weather  and  of  hitherto  unseen  diffi- 
culties which  were  encountered  and  had  to  be  met  as  they  arose. 
The  Commissioners  say  that  the  surveys  failed  of  their  purpose 
because  they  were  not  pursued  far  enough.  We  also  appreciate 
that  more  time  could  have  been  spent  on  them  to  good  advantage, 
but  as  our  expenditures  were  exceeding  our  estimates,  and  had 
already  reached  a  goodly  figure,  without  any  actual  work  having 
been  done,  the  various  canal  organizations,  boatmen  and  shippers, 
the  Comptroller  and  the  newspaper  press  generally,  were  criticis- 
ing not  only  our  expenditures  but  our  failure  to  actually  start 
some  of  the  construction  work.  All  manner  of  charges  of  delays, 
extravagance  and  incompetence  were  afloat,  for  the  reasons  stated, 
and  the  difficulties  under  which  we  labored  on  this  account  can 
not  be  overestimated.  The  force  of  the  arguments  used  seemed 
apparent  to  every  one  not  directly  responsible  for  the  work,  and  in 
deference  to  popular  prejudice  and  opinion,  our  forces  were  finally 
reduced  when  they  should  have  been  kept  at  work,  pursuing  their 
researches,  perfecting  plans  and  estimates,  and  generally  prepar- 
ing for  the  work  in  hand. 

The  Commissioners  and  their  engineers  find  much  to  criticise  in 
these  preliminary  surveys  and  in  the  preparation  of  the  specifica- 
tions to  govern  the  work.  It  is,  therefore,  es^ntial  in  order  to 
discuas  these  fcriticisms  intelligently  that  the  circumstances  at- 
tending the  work  be  set  forth  here  briefly,  though  the  subject  will 
be  enlarged  upon  in  numerous  places  throughout  this  statement 
when  individual  criticisms  are  discussed. 

The  direction  of  all  parties  in  the  field  was  confided  to  the 
supervision  of  the  duly  appointed  division  and  resident  engineers, 
and  next  in  authority  under  them,  of  the  first  assistant  engineers, 
every  one  of  whom  was  familiar  with  isimilar  work  done  on  the 
canals,  having  served  in  various  capacities  in  this  Department  for 
periods  varying  from  three  to  over  thirty  years. 
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iThe  estimates  for  the  completion  of  the  greater  portion  of  the 
work  were  not  available  until  late  in  the  fall  of  1896,  and  detailed 
estimates  of  the  cost  of  each  ai\d  every  contract  were  not  avail- 
able until  November,  1897,  at  which  time  the  information  was 
given  to  the  public  in  the  shape  of  a  long  letter  to  the  so-called 
Executive  Canal  Committee,  representing  the  Cham'bers  of  Com- 
merce and  Boards  of  Trade  of  the  principal  towns  and  cities  of 
the  State.  This  committee  was  responsible  for  the  preparation 
of  the  improvement  law  and  the  fixing  of  the  appropriation  there- 
for at  19,000,000.  In  that  decision  the^  canal  officials  had  no  part 
whatever.  The  charge  has  repeatedly  been  made  that  the  infor- 
mation afforded  by  the  1896  estimate  was  purjwsely  suppressed. 
That  is  not  true.  Those  estimates,  which  by  the  way  were  not 
fcomJ>lete,  indicated  that  the  cost  of  the  work  would  be  in  the 
neighborhood  of  f  15,000,000,— not  f  13,500,000  as  the  Commission 
states.  It  was  believed  at  the  time  that  a  great  deal  of  work  was 
included  in  these  estimates,  which,  though  badly  needed,  could 
possibly  be  held  for  future  appropriations.  The  estimates  were, 
therefore,  returned  to  the  division  engineers  with  instructions  to 
eliminate  therefrom  everything  which  could  in  their  judgment  be 
so  held,  or  which  by  any  process  could  be  avoided.  It  was  hoped 
that  this  process  would  reduce  the  total  estimate  to  f  9,000,000  or 
less.  The  Commissioners'  statement  that  the  State  Engineer  di- 
rected the  cutting  out  of  arbitrary  quantities  toward^  this  end  is 
absolutely  untrue.  It  was  expected  and  requested  simply  and 
only  that  the  division,  resident  and  assistant  engineei^  would  go 
over  their  work  again,  examine  it  with  great  care,  consult  the 
State  Engineer  when  necessary,  and  eliminate  every  unnecessary 
item  or  quantity. 

This  was  done  and  the  effort  was  a  conscientious  one,  and 
though  it  failed,  it  has  never  yet  been  shown  how  the  State  or  any 
one  suffered  thereby  except  in  disappointment.  Any  business 
man  undertaking  the  same  work  individually  would  have  pursued 
exactly  the  same  course.  When  a  man  starts  to  build  a  house,  for 
instance,  and  finds,,  after  completing  his  plans,  that  the  estimate  of 
cost  is  far  greater  than  he  expected,  or  exceeds  the  sum  he  had 
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available  for  the  work,  does  he  usually  wait  until  he  has  earned 
more  money  or  does  he  modify  his  plans?  'Perhaps  it  would  have 
been  better  to  have  told  the  people  through  the  newspapers  that 
the  1896  estimate  indicated-  that  f 9,000,000  wouW  not  suffice  for 
the  work.  It  probably  would  not  have  accomplished  any  useful 
purpose  whatever,  and  moreover  it  was  honestly  believed  at  tliat 
time  that  the  cost  would  be  reduced  to  f  9,000,000.  ( 

Suppose  the  canal  officials  had  given  up  because  the  first  esti- 

« 

mates  indicated  that  f9,000,000  would  not  suffice?  Would  they 
have  been  commended  by  either  the  friends  or  the  enemies  of  the 
canals?  Not  much.  Charges  of  trying  to  secure  more  money  and 
greater  patronage  for  the  party,  and  of  trying  to  defer  any  im- 
provement to  the  canals  in  the  interests  of  the  railroads  and  other 
equally  ridiculous  statements  would  then  have  appeared  in  the 
press.  It  is  a  case  of  being  '^  damned  if  you  do  and  damned  if 
you  don't." 

The  law  was  mandatory  and  we  proceeded.  In  less  than  two 
years  the  Commission  agrees  that  about  173  miles  have  been  com- 
pleted and  that  the  work  is  better  than  that  heretofore  done  on 
the  canals.  Three  hundred  of  the  454  miles  have  been  put  under 
contract  and  the  work  is  well  advanced.  The  proportion  of  work 
done  as  stated  by  the  Commission  is  somewhat  too  low,  but  the 
exact  amounts  are  difficult  to  determine,  from  the  nature  of  the 
work.  We  were  not  in  a  position  of  being  charged  with  the  duty  of 
ascertaining  whether  or  not  19,000,000  would  suffice  for  the  work^ 
but  were  directed  to  proceed  with  the  improvement  with  the  funds 
available.  Moreover  the  law  was  equally  mandatory  as  to  each  of 
the  canals,  and  though  an  effort  was  once  made  to  concentrate  the 
work  on  the  Erie  canal,  a  knowledge  of  that  fact  soon  reached  the 
friends  of  the  Oswego  and  Champlain  canals  and  the  protests  and 
discussions  that  followed  clearly  indicated  that  without  the  aid  of 
the  votes  from  the  counties  through  which  the  two  latter  canals 
pass  it  would  be  imx)ossible  ever  again  to  secure  a  further  appro- 
priation for  completing  the  work.  Such  a  result  seemed  inevitable 
if  that  course  were  adopted,  and  as  that  would  have  been  a  public 
calamity,  and  as  the  law  entitled  these  two  canals  to  part  of  the 
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improvement  work,  we  believe  we  did  the  best,  most  expedient  and 
proper  thing,  under  all  the  circumstances,  by  apportioning  the 
work  to  the  worst  spots  on  all  three  canals,  while  continuity  has 
not  been  lost  sight  of. 

The  canals  were  known  to  be  in  an  extremely  dilapidated  con- 
dition. The  Investigating  Commission  clinches  this  fact  by  stating 
that  without  the  expenditure  of  greater  sums  than  had  heretofore 
been  available  for  repairs  and  improvements  the  canals  would 
have  been  effectually  closed  in  ten  years. 

It  was  known  that  because  of  the  existing  condition  of  the 
canals  the  traffic  thereon  was  constantly  diminishing  and  that  the 
canals  did  not,  therefore,  constitute  as  important  a  factor  toward 
our  material  welfare  as  they  should.  It  will  also  be  recalled  that 
the  time  during  the  inception  of  this  work  was  one  of  great  com- 
mercial stagnation.  Thousands  of  people  in  all  the  larger  centers 
of  population  were  idle  and  were  being  maintained  by  charity. 

These  three  conditions  were  carefully  considered  and- it  seemed 
certain  that  each  of  them  would  be  materially  relieved  by  inaugu- 
rating the  improvement  work  promptly  and  prosecuting  it  with 
all  possible  disx>atch.  The  Commission  seemed  to  think  that  this 
was  all  wrong,  and  say  that  the  work  was  started  in  "  undue 
haste." 

THE  SPECIFICATIONS. 

It  is  true  that  at  the  time  the  surveys  were  being  made  and 
during  the  preparation  of  part  of  the  estimates  no  specifications 
governing  the  work  had  yet  been  prepared,  but  each  of  these  men 
knew  substantially  what  would  be  required,  and  since  the  present 
specifications  are  based  largely  on  former  precedents  of  the  De- 
partment, there  seemed  no  reason  why  any  misunderstanding 
should  arise  as  to  what  materials  were  to  be  paid  for  and  how, 
and  even  though  such  a  misunderstanding  should  occur,  the  speci- 
fications were  finally  prepared,  of  course,  before  any  contracts 
were  awarded,  and  it  was  believed  that  all  features  appearing  in 
the  bidding  sheets  had  been  arranged  to  conform  to  the  specifi- 
cations. 


{?TATE    EXCINBER   AND    SURVEYOR.  287 

During  the  summer  of  1896  each  of  the  division  engineers  was 
asked  to  submit  a  specification  covering  his  views  for  the  work  on 
his  division,  but  applicable  as  far  as  possible  within  his  knowl- 
edge to  similar  work  on  the  other  divisions.  These  were  duly  sub- 
mitted, but  for  obvious  reasons  no  one  of  them  was  found  com- 
plete, sufficient  or  desirable  in  itself.  A  specification  was  then 
prepared  embodying  certain  features  of  each  of  those  submitted, 
which  was  believed  to  be  sufficient  to  cover  any  and  all  work  that 
might  have  to  be  done.  The  general  plan  of  these  specifications 
consisted  in  making  the  first  page  thereof  applicable  to  and  spe- 
cially descriptive  of  the  particular  work  to  be  done  upon  any  given 
contract.  The  succeeding  pages  thereof  were  used  as  a  standard 
for  all  the  work,  it  being  deemed  by  all  the  engineers  to  be  of 
vital  importance  that  one  specification  should,  as  far  as  possible, 
govern  the  entire  work  so  as  to  avoid  a  multitude  of  confiicting 
opinions  and  orders  which  would  naturally  result  from  a  variety 
of  specifications  for  similar  work.  When  the  first  copy  of  these 
specifications  was  ready  a  conference  was  called  for  at  the  Albany 
office.  At  this  conference  were  present  State  Engineer  and  Sur- 
veyor Adams,  Deputy  State  Engineer  Roberts,  Division  Engineers 
Smith,  Gere  and  Little,  Resident  Engineers  Himes  and  Morris 
and  Assistant  Engineers  Leutze  and  Kaley  of  the  Eastern  Di- 
vision, Driscoll  and  Whitford  of  the  Middle  Division,  and  Wil- 
bur of  the  Western  Division.  Some  of  these  men  have  had  over 
thirty  years'  experience  on  the  canals,  and  except  two  or  three  all 
have  had  about  ten  years  or  more  of  this  experience,  in  addition 
to  previous  experience  on  other  work.  It  is  fair  to  presume  that 
these  men  were  not  devoid  of  judgment  regarding  work  of  this 
kind  and  the  specifications  to  govern  it.  They  are  and  were  fa- 
miliar with  the  reasons  for  some  of  the  provisions,  which,  how- 
ever, would  not  apply  to  work  other  than  on  the  canals.  They 
had  seen  the  loopholes  left  open  by  former  specifications,  and 
such  abuses  as  have  been  encountered  year  after  year,  and  they 
were  quite  as  well  fitted  by  experience,  education  and  every  other 
requisite  to  decide  about  those  matters  intelligently  as  any  lot  of 
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men  who  could  have  been  chosen  for  the  work.  You  can  always 
do  a  thing  in  more  ways  than  one,  but  it  does  not  follow  that  the 
second  way  is  better  than  the  first  until  the  experiment  has  been 
tried. 

ACTION  OF  FROST  SINCE  WORK  BEGAN. 

The  fact  that  all  of  the  estimates  originally  made  have  been 
largely  increased  does  not  necessarily  indicate  that  poor  judgment 
wafi  used  in  their  preparation.  Too  much  work  that  should  have 
been  included,  but  which  it  was  believed  could  be  saved,  was  cut 
out  of  these  estimates,  but  even  aside  from  the  difficulties  which 
could  not  then  be  foreseen,  and  which  have  since  added  largely  to 
the  cost,  it  must  not  be  forgotten  that  the  old  portions  of  the 
canals  are  not  in  the  same  condition  to-day  that  they  were  when 
those  estimates  were  made,  by  any  means. 

For  the  past  three  winters  it  has  been  absolutely  necessary  to 
have  all  of  the  water  drawn  off  these  three  canals,  thus  exposing 
the  banks,  walls  and  structures  to  the  destructive  influence  of 
frosts  and  storms.  Usually  the  various  levels  have  sufficient 
water  left  in  them  to  protect  these  features. 

No  reasonable  person  can  doubt  that  this  exposure  to  the  ele- 
ments has  been  an  enormous  factor  in  the  increase  of  cost.  It 
has  been  apparent  to  all  the  employes  of  both  Departments  since 
the  work  began.  The  dilapidated  condition  of  practically  all  of 
the  walls  and  structures,  in  the  rebuilding  of  which  the  great 
bulk  of  the  cost  is  encountered,  left  them  easily  susceptible  to 
the  ruin  which  has  resulted.  The  work,  however,  could  not  have 
proceeded,  and  neither  could  the  surveys  have  been  made  with- 
out  thus  drawing  off  all  the  water. 

This  action  of  frost  was  clearly  indicated  last  winter  on  the 
Champlain  canal,  where,  on  contract  No.  10,  a  piece  of  the  towing- 
path  300  feet  long  cracked  off  four  feet  back  of  the  inner  angle 
and  extending  down  the  canal  bottom,  and  slid  into  the  canal 
with  the  vertical  wall,  which  was  supposed  to  protect  it. 

Also  on  Champlain  canal,  contract  No.  28,  a  similar  break  oc- 
cured  in  the  towpath  six  feet  back  from  the  inner  angle,  and  in 
this  case  1,300  lineal  feet  of  the  towpath  and  its  protecting  slope 
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wall  slid  into  the  canal.    No  new  work  was  done  anywhere  near 
this  location,  and  no  teaming  had  been  done  on  the  towing-path. 

Of  course,  there  wae  nothing  to  do  but  to  rebuild  the  work  at  a 

* 

considerable  cost. 

In  some  places  the  withdrawal  of  the  water,  and  consecjuently 
of  its  sustaining  pressure  on  the  banks  and  walls,  has  caused 
them  to  slide  into  the  canal  in  large  quantities.  The  work 
through  Buffalo,  where  the  canal  had  not  been  drained  in  over 
thirty  years,  and  hence  there  conditions  could  not  be  foreseen, 
forms  a  notable  example  of  this  manner  of  increase. 

Following  the  completion  of  the  surveys  and  estimates,  plans 
were  prepared  for  awarding  some  of  the  contracts,  and  just  here 
it  is  proper  to  say  that  all  of  the  contracts  thus  far  awarded 
have  been  for  those  portions  of  the  canal  embracing  the  greatest 
difficulties,  because  those  very  difficulties  had  been  for  years  a 
hinderance  to  navigation. 

CRITICISMS  OF  SPECIFICATIONS. 

The  Commissioners  say,  in  their  report,  that  theit  criticisms  of 
the  specifications  are  based  on  the  report  of  their  consulting  and 
advisory  engineers,  and  since  the  latter  devotes  considerable 
space  to  this  subject  we  may  fairly  take  up  the  criticisms  as 
therein  stated,  without  paying  any  particular  attention  to  the 
same  matter,  as  covered  in  the  Commissioners'  report.  These 
criticisms  in  the  engineers-'  report  are  embodied  in  pages  6  to  11, 
inclusive,  and  in  order  to  take  up  each  item  specifically,  it  seems 
proper  to  quote  those  pages  here,  numbering  each  paragraph  for 
reference  in  the  following  statement:. 

1.  "  This  type  of  specification,  with  detailed  classification,  wa8» 
at  one  time,  much  in  vogue  in  railway  building.  The  contractor 
made  up  his  bid  from  the  center  line  profile,  and  might  go  on  the 
ground  to  judge  questions  of  transportation,  material  and  sup- 

■ 

plies.  In  canal  work  he  might,  as  shown  in  evidence,  have  the 
additional  motive  of  determining  errors  and  lapses  in  the  quan- 
tity sheets,  so  as  to  be  the  lowest  bidder  and  the  highest  on  final 
estimates.    The  method  by  piecework  and  bills  of  material,  with 

19 
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force  account  for  contingencies^  is  an  early  stage  in  the  evolution 
of  the  contract  from  day  labor  practice. 

"  In  the  fact  that  close  surveys  for  exact  definition  of  the  work 
were  not  required  under  this  style  of  specification,  and  that  such 
surveys  were  not  made,  we  have  great  variations  from  the  esti- 
mates, and  extra  work  and  changes  of  plans  seem  to  have  been 
the  rule  rather  than  the  exception." 

1.  The  engineers  suggest  that  this  tyi>e  of  specification  is  some- 
what antiquated.  On  the  other  hand  it  i«  believed  that  the 
great  bulk  of  the  public  work  in  this  country  to-day  is  based  on 
similar  specifications,  that  is,  a  specification  providing  a  separate 
rate  of  compensation  for  each  of  the  units  comprising  the  work, 
and  it  is  still  believed  to  be  the  best  for  this  especial  purpose  for 
this  reason — ^it  does  not  ask  either  the  State  or  the  contractor 
to  insure  against  conditions  which  can  not  be  foreseen,  and,  on 
the  contrary,  it  provides  for  what  is  supposed  to  be  an  equitable 
compensation  for  the  actual  amount  of  work  done — ^no  more 
and  no  less. 

If  the  State  asks  the  contractors  to  n»me  a  price  for  com]^leted 
work  to  be  done  under  risky  conditions,  as  most  of  this  work  is 
done,  the  inevitable  result  would  be  higher  prices.  On  the  other 
hand,  if  the  State  asked  for  such  prices  and  attempted  to  define 
the  conditions  in  advance,  and  it  was  afterward  found  that  those 
conditions  developed  otherwise  than  as  stated,  the  contractor 
would  surely  claim  additional  allowance,  and  experience  shows 
that  the  courts  have  and  will  allow  such  claims  under  such  condi- 
tions whether  the  engineers  do  or  not. 

Moreover,  if  these  conditions  prove  to  be  less  arduous  than  as 
defined,  experience  shows  that  the  State  would  be  unable  to 
effect  any  saving.  It  is  a  rule  that  does  not  work  both  ways. 
Except  in  very  rare  cases,  the  prices  for  the  work  under  these 
specifications  are  too  low.  The  Commission  agrees  that  they 
*^  are  as  low  as  could  reasonably  be  expected."  They  also  admit 
that  the  resulting  work  is  superior  to  similar  work  heretofore 
done  on  the  canals.  Witness  the  paradox:  Poor  specifications 
produce  good  work  at  low  prices! 
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It  is  impossible  on  some  kinds  of  work  to  definitely  determine 
the  quantity  of  the  work  before  it  is  done,  and  the  conditions  un- 
der which  it  is  to  be  done,  and  for  such  work  these  specifications 
could  be  improved.  Practically  all  of  the  work  in  question,  how- 
ever, is  not  embraced  in  this  class,  but  the  quantity  and  some- 
times even  the  quality  of  the  work  to  be  done  requires  radical 
changes  under  the  conditions  as  they  develop.  Nine  of  the  final 
accounts  thus  far  submitted  are  for  sums  substantially  the  same 
as  or  less  than  the  engineers'  estimates. 

If  it  were  attempted  to  determine  the  cost  of  all  this  work 
with  absolute  certainty,  the  cost  of  that  determination  would  in 
many  cases  have  been  so  excessive  as  to  have  formed  just  ground 
for  adverse  criticism.  That  has  been  shown  repeatedly  by  years 
of  experience  in  this  canal  work,  to  which  sufficient  weight  has 
not  been  given  in  this  investigation. 

This  whole  feature  of  the  specifications  may  reasonably  be 
looked  at  in  this  manner,  namely,  that  so  long  as  the  State  gets 
value  received  for  the  money  exi)ended,  it  makes  little  difference 
whether  the  preliminary  estimate  was  too  low  or  too  high.  In 
other  words,  the  final  estimate  shows  what  the  original  estimate 
should  have  been,  but  the  cost  and  uncertainties  connected  with 
determining  these  quantities  accurately  in  advance  are  avoided. 
An  attempt  at  accuracy  is  always  made,  but  it  will  be  apparent 
why  these  are  easily  frustrated.  It  can  readily  be  seen  that  on 
454  miles  of  this  kind  of  work  on  old,  dilapidated  canals,  with 
thousands  of  structures,  the  physical  condition  of  which  could 
only  be  determined  at  great  expense;  with  hundreds  of  miles 
of  vertical  and  slope  walls,  every  foot  of  which  would  have  to 
be  undermined  from  one  to  seven  feet  during  the  most  dangerous 
season  of  the  year  when  frosts,  floods  and  storms  were  the  con- 
stant rule,  and  with  this  work  extending  over  sections  of  coun- 
try in  such  manner  as  to  embrace  almost  every  known  difficulty 
in  prosecuting  work  of  this  kind;  with  the  foot  of  the  walls 
covered  by  many  feet  of  frozen  earth,  besides  snow  and  ice,  at 
the  time  the  surveys  were  made,  thus  almost  completely  prevent- 
ing an  accurate  determination  of  conditions;  with  part  of  the 
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work,  and  that  part  in  some  of  the  mo»t  difBcult  portions,  flooded 
with  water  that  could  not  be  removed,  except  at  enormons  cost^ 
it  can,  I  repeat,  readily  be  seen  by  any  fair-minded  i)erson  that 
thie  work  must  of  necessity  embrace  a  much  larger  preccntag^  of 
uncertainties  tha/n  al/most  any  other  kind  of  public  work.  It  is  in 
fast  far  m>ore  difficult  to  correctly  estimcUe  on  in  advance  than  a 
new  canal  of  similar  length  would  be.  In  the  latter  case  all  un- 
certainty as  to  the  physical  condition  of  waUs  and  structures  could 
be  determined  in  advance. 

The  great  bulk  of  the  cost  is  in  connection  with  th^e  walls  and 
structures.  The  total  excavation  that  has  been  done^  covering  about 
half  of  the  whole  work^  and  including  the  execration  for  walU 
and  structures^  aJnounts  in  rotmd  figures  to  only  $2,000,000.  In 
other  wordSy  seven-ninths  of  the  cost  is  for  walls j  structures  and 
supervision. 

Many  miles  of  the  old  so-called  slope  walls  have,  from  years  of 
neglect,  become  little  better  than  a  mess  of  loose  stone  or  riprap^ 
and  the  Commission's  engineers  have  reported,  and  it  is  true^ 
that  much  of  the  old  vertical  wall,  in  fact  the  greater  portion,  is 
simply  a  veneer  facing,  absolutely  without  bond  and  proper  back- 
ing. Such  wall  looks  good  on  its  face,  but  its  condition  can  only 
be  determined  by  tearing  down  a  piece  of  it,  and  even  then  its 
condition  would  only  be  known  in  that  particular  spot.  Very 
few  of  either  the  vertical  or  slope  walls  extended  down  to  old 
canal  bottom,  and  practically  every  foot  of  both  kinds  of  these 
walls  was  covered  at  the  base  with  several  feet  of  earth,  in  the 
form  of  an  inverted  arch,  with  the  greatest  deposits  over  the 
bottoms  of  walls,  thus  making  a  conclusion  as  to  the  character 
of  the  buried  portion  impossible  except  at  a  great  expenditure 
of  time  and  money  for  uncovering  the  same.  This  time  and 
money  has  been  saved  and  the  walls  rebuilt  only  when  abso- 
lutely necessary,  but  thousands  of  test  pits  have  been  dug  to  show 
the  conditions  around  foundation  walls  and  structures. 

To  illustrate  more  forcibly  why  it  is  impossible  to  determine 
the  quantity  and  sometimes  the  quality  of  the  work  in  advance^ 
with  any  degree  of  certainty,  and  without  the  expenditure  of 
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yast  sums  of  money  for  preliminary  research,  let  us  refer  to 
Western  Division  Contract  No.  1,  which  included  the  Erie  canal 
through  the  city  of  Buffalo  and  four  slips  connecting  same,  with 
Lake  Erie.  This  section  of  the  canal  is  part  of  the  so-called  Lake 
Level,  and  its  water  surface  is  the  same  as  that  of  the  lake, 
^uctuating  with  the  latter  to  the  extent  of  over  five  feet.  This 
latter  feature  makes  it  necessary. that  the  walls  and  banks  should 
l>e  unusually  high  so  as  to  provide  for  these  fluctuations. 

This  section  could  only  be  drained  by  the  construction  of  ex- 
pensive cofferdams  and  the  maintenance  of  an  enormous  pump- 
ing plant  constantly  during  the  prosecution  of  the  work.  It  had 
not  been  drained  in  over  thirty  years,  during  which  time  many 
buildings  have  been  built  close  to  its  banks.  Sewage  and  refuse 
of  every  description  had  during  this  time  T^een  accumulating  in 
-enormous  quantities,  and  the  work  of  the  elements,  aided  by 
numerous  other  conditions,  had  been  constantly  tending  to  de- 
crease the  eflSciency  of  all  the  walls  and  structures,  which  are 
'numerous  on  this  section. 

The  cost  of  draining  this  section  was  estimated  at  |30,000,  and 
it  was  done  at  a  loss  under  this  contract  for  f 28,200.  The  pre- 
liminary estimate  was  necessarily  made  with  the  water  in  the 
canal — only  the  tops  of  the  walls  could  be  seen,  and  the  amount 
and  character  of  the  excavation  could  only  be  determined  by 
soundings.  The  excavation  varied  in  depth  from  two  feet  in  the 
center  of  the  canal  to  nine  feet  in  front  of  the  walls,  notwith- 
standing that  new  canal  bottom  is  only  nine  feet  below  the  water 
surface  as  observed  since  this  work  was  started.  If  there  was 
any  way  by  which  the  character  of  the  walls  and  even  the  depth 
to  which  they  extended  could  be  determined  prior  to  the  starting 
of  the  work,  we  have  yet  to  learn  by  what  method  it  could  be 
done. 

A  great  many  things  had  to  be  assumed;  for  instance,  it  seemed 
fair  to  believe  that  where  the  soundings  indicated  rock  practically 
at  the  grade  of  old  canal  bottom,  the  vertical  walls  would  be  car- 
ried down  to  that  rock  for  their  foundation.  Experience  showed 
that  several  thousand  feet  of  such  walls  on  this  contract  were 
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carried  down  nearly  to  this  rock,  and  was  then  founded  on  a  sin* 
gle  timber  under  the  front  line  thereof,  and  with  abont  one  foot 
of  earth  intervening  between  this  timber  and  the  solid  rock. 
Bnch  construction  can  only  be  characterized  as  idiotic,  but  it 
was  no  fault  of  the  present  administration.     . 

The  conditions  were  there,  and  as  they  were  uncovered  they 
had  to  be  met  and  overcome.  It  was  found  absolutely  impossible 
to  save  large  portions  of  the  walls  so  built,  and  while  the  work 
was  under  way  thousands  of  cubic  yards  slid  into  the  canal,  fol- 
lowed by  the  banks  behind  them,  and  there  was  no  alternative 
but  to  rebuild  them  at  great  expense.  These  walls  are  from 
five  to  six  feet  higher  than  on  any  other  portion  of  the  canal,  yet 
the  cross-section  of  the  walls  in  many  places  shows  that  notwith* 
standing  this  increased  height  they  did  not  have  the  same  width 
of  base  as  has  been  found  necessary  for  the  ordinary  height  of 
wall. 

The  sliding  of  these  pieces  of  wall  has  been  followed  by  enor- 
mous  quantities  of  material  comprising  the  banks  behind  them^ 
all  of  which  had  to  be  excavated  and  refilled.  This  sort  of  thing 
throughout  the  whole  work  has  enormously  increased  the  amount 
of  excavation,  and  conclusively  refutes  the  Ck)mmission's  (or  its 
counsel's)  statement  that  if  there  was  any  single  quantity  that 
could  have  been  determined  accurately  in  advance  it  was  that 
of  excavation. ' 

The  excavation  of  that  portion  of  this  contract  between  the 
Commercial  slip  and  the  Exchange  street  bridge  was  almost  en- 
tirely composed  of  sewage,  in  which  it  was  found  impossible  to 
work  either  men  or  teams..  After  being  once  drained  it  was  found 
necessary  to  flood  it  again  and  do  the  excavation  with  a  dredge. 
Both  banks  along  this  entire  distance  are  lined  with  bfick  build- 
ings, some  of  which  are  of  {considerable  size,  and  nearly  all  of 
which  are  barely  off  the  "  blue  lines  "  or  State  property. 

When  the  canal  was  drained  and  the  water  pressure  taken  away 
from  the  banks,  the  great  weight  of  these  buildings  against  the 
walls  in  the  canal,  which  are  from  fourteen  to  sixteen  feet  away 
from  the  building  lines,  began  to  move  toward  the  center  of  the 
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canal,  threatening  to  wreck  our  walls  as  well  as  the  bnildings, 
and  possibly  entailing  not  only  great  loss  of  property,  but  the 
loss  of  lives  as  well.  In  order  to  stop  this  movement  and  avoid 
the  necessity  of  rebuilding  the  walls,  which,  by  the  way,  are 
founded  on  piles  driven  into  quicksand — ^the  tops  of  the  piles 
being  several  feet  above  canal  bottom — ^It  was  found  necessary 
to  drive  long  bearing  piles  and  double  rows  of  sheet  piling  along 
the  walls  so  as  to  prevent  the  weight  of  the  buildings  from  forc- 
ing the  earth  and  quicksand  under  the  walls  and  into  the  prism 
of  the  canal. 

Two  buildings  near  this  section  began  to  settle  in  such  manner 
as  to  make  it  imperative  that  they  be  propped  up  and  their  foun- 
dations carried  down  to  solid  bottom  and  underpinned.  These 
buildings  were  not  on  State  land,  hence  there  was  no  alternative 
but  for  the  State  to  provide  against  possible  collapse.  This  lat- 
ter work  could  not  well  be  classified,  and  constitutes  one  of  the 
bills  for  extra  work,  which  has  been  the  subject  of  so  much  criti- 
cism by  the  Commissioners  and  the  poorly  informed  newspaper 
press. 

The  Erie  street  bridge  on  this  contract  is  another  case  in  point. 
Its  foundations  were  found  to  be  on  clay  and  that  about  seven 
feet  above  canal  bottom.  It  seemed  certain  to  collapse,  but  an 
effort  was  made  to  save  it.  It  did  finally  succumb,  despite  all 
efforts  to  restrain  it,  and  added  largely  to  the  cost  of  this  con- 
tract. Prior  to  draining  the  section  there  was  no  indication  of 
lack  of  security  in  this  bridge  or  its  foundations. 

This  contract  No.  1  has  largely  exceeded  both  the  preliminary 
estimate  and  the  estimate  at  contract  prices^  but  the  increase  has 
been  due  largely  to  the  conditions  mentioned,  but  if  all  the  condi- 
tions had  been  determined  before  the  contract  was  awarded  it  is 
extremely  doubtful  whether  the  contract  could  have  been  awarded 
for  a  sum  equal  to  the  final  estimate. 

The  several  contracts  on  the  Jordan  level  furnish  additional 
evidence  of  the  impossibility  of  determining  accurately,  in  ad- 
vance, the  quantities  or  even  the  quality  of  the  work  that  will 
have  to  be  done  and  the  futility  of  even  attempting  to  provide 
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far  unseen  and  unknown  quantities  in  the  manner  indicated  by 
the  Commission  and  its  engineers. 

This  now  famous  Jordan  level  work  has  cost  largely  in  excess 
of  any  estimates,  but  it  does  not  necessarily  follow  from  this  fact 
that  the  manner  adopted  for  doing  the  work  could  have  been  im- 
proved upon  so  as  to  reduce  the  cost.  A  large  portion  of  this 
work  was  known  to  extend  through  beds  of  marl  and  quicksand 
extending  to  great  depths. 

If  any  one  could  foretell  just  how  much  could  be  excavated 
from  the  prism  before  the  wall  and  banks  would  begin  to  slide, 
or  just  what  device  would  be  necessary  to  restrain  the  walls 
and  banks  from  sliding  when  the  excavation  was  started,  that 
man  has  not  yet  been  discovered.  Piles  from  forty  to  sixty  feet 
in  length,  driven  at  places  on  this  work,  have  lifted  to  the  extent 
of  eight  feet  within  twelve  hours  after  the  first  driving  was 
finished.  The  material  to  be  excavated  was  frequently  found  to 
be  higher  after  the  excavation  was  completed  than  when  it  wad 
undertaken,  the  entire  bottom  of  the  prism  having  lifted.  Of 
course,  it  had  to  be  done  over  again,  and  for  this  particular  rea- 
son the  excavation  could  not  be  measured  on  contract  No.  4,  and 
it  could  only  be  done  on  a  "  force  account "  basis.  The  excava- 
tion of  small  drainage  ditches  through  the  center  of  the  prism 
has  been  sufficient  at  times  to  cause  the  walls  and  banks,  and  in 
one  case  a  building  standing  at  least  100  feet  from  the  canal 
bank,  to  begin  to  slide.  If  we  assume  to  be  able  to  determine 
quantities  and  even  the,  qualities  or  kinds  of  work  that  may  be 
necessary  to  complete  such  a  section  of  canal,  then  we  must  as- 
sume to  know  just  how  all  these  natural  forces  in  these  peculiar 
materials  are  going  to  act  when  the  work  is  undertaken,  and  such 
a  knowledge  is  not  and  can  not  be  possessed  by  any  mortal. 

The  Commission  refers  to  the  difficult  work  on  this  level,  and 
among  other  things  It  is  said  that  no  special  provision  was  made 
for  the  work  which  was  known  to  be  difficult  of  accomplishment 
It  might  have  been  the  part  of  wisdom  to  have  estimated  the  cost 
of  this  work  at  a  much  higher  figure  than  was  placed  upon  it,  bat 
it  was  reasonable  to   assume  that   by  careful  work  and  sucb 
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amount  of  bank  protection  as  was  proyided  for  in  the  bidding 
sheets,  the  work  conld  be  held  in  place  and  completed. 

The  difficulties  in  this  connection,  that  have  been  mentioned  in 
the  forgoing  contracts,  apply  with  greater  or  less  force  to  nearly 
all  of  the  other  contracts,  but  it  must  not  be  understood  that  the 
method  works  any  injury  to  the  State,  which  pays  at  fair  fixed 
rates  for  the  exact  amounts  of  work  it  orders  done,  and  the  work 
is  frequently  done  for  less  than  any  of  the  estimates,  although 
the  Gommisison  carefully  conceals  any  mention  of  such  facts. 

Some  of  the  difficulties,  the  manner  in  which  they  have  been 
met,  and  the  reasons  for  adopting  the^methods  that  have  been 
pursued,  will  appear  in  other  portions  hereof. 

2.  Mucking  and  bailing  and  draining.  ^^  Under  these  contracts 
we  have  payments  for  grubbing  and  clearing,  mucking  and  bail- 
ing  and  draining,  which  are  clearly  incidental  to  the  main  work, 
or  a  part  of  the  provision  required  in  its  execution;  and  these  are 
proper  subjects  for  specification,  the  cost  of  the  same  to  be  cov- 
ered in  the  prices  on  principal  items." 

2.  This  seems  to  refer  to  cases  where  sums  additional  to  those 
named  in  the  bidding  sheet  have  been  paid  for  the  items  men- 
tioned. The  whole  case,  however,  has  not  been  stated.  No  pay- 
ments have  been  made  for  work  of  this  kind  that  was  shown  or 
contemplated  in  the  original  plans  on  which  the  contract  is  based. 

If,  during  the  prosecution  of  a  contract,  a  culvert  is  uncovered 
by  the  necessary  excavation,  and  its  condition  is  found  to  be  so 
hazardous  as  to  necessitate  its  reconstruction,  and  if  this  was  not 
contemplated  in  the  original  plan  and  the  culvert  should  happen 
to  span  a  good-sized  stream,  then  there  can  be  no  question  about 
the  State's  liability  of  paying  an  additional  amount  for  such 
bailing  and  draining;  because  it  is  a  risk  and  involves  work  not 
contemplated,  and  constitute^  a  change  of  plan  which  usually 
largely  increases  the  cost  to  the  contractor.  Once  the  work  is 
properly  drained,  the  masonry,  etc.,  can  reasonably  be  built  at 
the  saine  rates  as  under  the  original  contract,  and  all  rulings 
have  been  to  that  effect.  In  no  other  cases  have  additional  pay- 
ments of  this  kind  been  made,  except  in  connection  with  Con- 
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tract  No.  1  on  the  western  division,  where,  because  of  the  enor- 
mous increase  of  quantities  over  those  estimated,  it  became  neoes- 
sary  to  maintain  a  puniping  plant  for  many  months  longer  than 
the  time  fixed  for  completing  the  work.  At  the  time  so  fixed, 
more  work  had  been  done  than  was  shown  on  the'bidding  sheets, 
and  this  amounted  to  more  than  twice  as  much  a&.any  other 
contractor  had  accomplished. 

The  contractor  had  been  more  than  duly  diligent  and  without 
complaint  had  maintained  the  work  dry  for  a  long  time  against 
this  large  increase  of  quantities.  There  was  a  reasonable  limit 
to  the  time  he  could  be  expected  to  continue  this  process,  and 
after  allowing  for  that,  the  State  paid  the  aotiMl  cost  of  the 
further  necessary  bailing  and  draining.  No  profit  was  allowed 
even  for  the  wear  and  tear  of  machinery. 

3.  Slope  wall.  "  Slope  wall  is  specified  by  the  cubic  yard,  and 
on  its  face  the  unit  price  represents  the  cost.  It  is,  however, 
almost  impracticable  to  ascertain  the  actual  cost  after  the  work 
is  done,  for,  as  a  matter  of  fact,  a  variety  of  charges  attach  to  the 
cost  of  slope  wall.  In  m'eaauring  the  yardage,  the  quantities  are 
often  completed  on  an  arbitrary  thickness.  Lining  is  provided 
for  filling  the  interstices,  and  for  a  certain  thickness  behind  the 
wall,  and  this  is  allowed  for  at  a  separate  price  per  cubic  yard, 
and  in  many  cases  for  an  arbitrary  quantity." 

3.  It  is  possible  to  ascertain  the  exact  cost  of  either  the  slope 
or  vertical  walls,  and  the  variety  of  charges  comprising  that  cost 
do  not  affect  the  facility  with  which  each  of  them  is  and  can  be 
ascertained.  The  quantities  are  not  founded  on  an  arbitrary 
thickness  as  stated,  neither  is  the  lining  that  is  provided  for 
filling  the  interstices  paid  for  as  lining.  It  is  paid  for  as  a  part 
of  the  wall,  just  as  mortar  is  paid  for  in  the  cement  walls,  and 
the  specifications  are  clear  on  this  point.  The  subject  was,  doubt- 
less, misunderstood  by  the  Commission's  engineers.  There  are, 
in  fact,  the  best  of  reasons  why  their  recommendations  are  not 
well  founded.  For  instance,  all  slope  walls,  whether  old  or  new, 
are  laid  on  old  banks.  If  the  material  in  the  bank  happens  to  be 
of  proper  character,  no  excavation  and  no  lining  will  be  necessary. 
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If  the  material  in  the  bank  is  not  proper,  then  it  must  be  exca- 
vated and  proper  lining  material  substituted.  It  is  another  case 
of  the  State's  paying  for  exactly  what  it  receives,  and  this  method 
avoids  asking  the  contractor  to  assume  any  risks  against  which 
he  would  have  to  insure  himself  by  bidding  higher  prices. 

The  work  can  not  be  compared  to  a  contract  for  street  paving, 
where  the  exact  depths  and  quantities  of  excavation,  etc.,  are 
definitely  determined  in  advance. 

4.  Excavation  for  walls.  "  The  excavation  for  the  wall  is  also 
allowed  for  at  the  prices  of  excavation,  and  if  any  of  the  stone 
in  the  old  wall  are  used,  a  deduction  is  supposed  to  be  made  of 
the  quantities  so  used  at  an  arbitrary  price.  It  would  have  been 
much  simpler  and  far  more  satisfactory,  saving  the  use  of  arbi- 
trary quantities  and  much  labor  in  the  measurements,  to  have 
based  the  price  of  slope  wall  on  the  superficial  yard,  as  is  done 
in  street  paving,  and  to  have  specified  that  the  price  per  square 
yard  should  cover  the  completed  work,  including  therein  the 
necessary  excavation. and  lining  and  the  use  of  the  old  material. 

"  The  same  remarks  apply  with  greater  force  to  vertical  walls, 
in  which  there  are  additional  charges  for  back  filling  and  for  the 
excavation  of  old  cement  masonry." 

4.  If  the  excavation  in  the  prism  is  paid  for  per  cubic  yard, 
there  seems  to  be  no  good  reason  why  the  excavation  for  walla 
should  not  be  paid  for  in  the  same  manner.  A  deduction  is  not 
only  supposed  to  be  made  of  the  old  materials  used  in  building 
new  walls,  but  it  is  actually  made,  and  practice  has  shown  that 
it  is  best  to  fix  an  arbitrary  f)rice  for  these  materials  that  are 
suitable  for  the  new  work,  before  the  contract  is  awarded.  The 
price  is  a  fair  one  and  all  disputes  are  thereby  avoided,  and 
whether  the  price  be  high  or  low,  it  has  been  fixed,  and  as  the 
contractors  can  and  do  bid  accordingly,  it  is  not  clear  how  the 
State  suffers  or  why  a  sliding  scale  based  on  price  would  have 
been  any  better  or  as  good.  The  law  directs  that  old  materials 
shall  be  used  when  suitable  and  deduction  made  therefor. 

The  wisdom  of  the  Commission's  engineers  regarding  their  con- 
tention that  all  of  the  materials  and  work  incidental  to  the  build* 
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ing  of  a  wall  should  be  included  in  the  price  paid  for  that  wall^ 
can  not  by  any  means  be  conceded.  Under  the  system  in  vogue, 
the  contractor  is  paid  at  specified  rates  for  the  amounts  of  work 
actually  done  and  the  materials  actually  used.  Under  the 
method  suggested,  it  would  be  impossible  for  the  contractor  to 
determine  in  advance  how  many  yards  of  excavation  w^ould  be 
necessary  to  each  lineal  foot  of  wall,  and  he  would,  therefore,  bid 
on  an  uncertainty,  and  would  make  his  price  high  enough  to  pro- 
tect himself. 

Even  though  this  quantity  could  be  determined  (the  other  quan- 
tities, of  course,  can  be)  the  price  he  would  then  bid  for  each 
yard  of  wall  would  cover  some  excavation,  lining,  back-filling, 
timber,  spikes  and  nails,  and  the  materials  comprising  the  wall, 
but  is  that  any  better  than  for  each  of  these  amounts  to  be  paid 
for  at  separate  rates?  What  difference  does  it  make  whether 
a  wall  of  given  dimensions  is  paid  for  at  a  rate  per  cubic  yard, 
per  square  yard  or  per  lineal  foot  or  yard,  so  long  as  the  price 
on  either  plan  is  fair?  By  the  plan  in  vogue  we  simply  pay  for 
what  we  get.  Moreover  the  laws  governing  the  preparation  of 
the  estimates  and  the  final  records  of  work  done,  seem  to  demand 
that  the  course  now  in  vogue  be  adhered  to,  that  is,  that  the 
various  separate  items  be  explicitly  shown  and  recorded. 

It  may  be  well  to  suggest  here  that  these  criticisms  are  merely 
a  matter  of  opinion  with  the  Commission's  engineers,  who  have 
had  no  experience  on  this  particular  work,  with  all  the  red  tape 
which  it  implies,  and  that  their  judgment  is  not,  therefore,  any 
better  than  that  of  our  engineers,  some  of  whom  have  spent  their 
lifetime  on  these  matters  connected  with  the  State's  canals. 

5.  "  The  charge  for  earth  excavation  is  usually  to  an  arbitrary 
slope  line,  the  earth  often  not  being  removed  to  this  line  when  it 
will  stand  within,  but  paid  for  in  full  when  it  falls  without." 

5.  The  charge  for  earth  excavation  connected  with  the  building 
of  vertical  walls  is  not  as  stated — usually  to  an  arbitrary  slope 
line.  On  the  eastern  and  western  divisions  the  amounts  actually 
necessarily  removed  are  paid  for  and  the  excavation  is  ordered 
done  to  as  steep  a  slope  as  seems  to  be  justified  in  the  particular 
material  to  be  handled. 
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On  the  middle  division  it  seems  to  have  been  the  practice  for 
inany  years  to  allow  for  excavation  back  of  vertical  walls  to  an 
arbitrary  slope  line  of  one-half  to  one  only.    This  is  sabstantially 
the  slope  to  which  the  excavation  mnst  be  made  in  the  great 
majority  of  cases.    Oiice  in  a  while  it  happens  that  on  account  of 
the  nature  of  the  materials  or  the  condition  of  the  weather,  the 
«lope  is  necessarily  made  sometimes  steeper  and  sometimes  flat- 
ter.   In  one  case  the  State  loses  slightly  and  in  the  other  case 
it  gains,  and  the  division  engineer  of  the  Middle  Division,  who 
has  spent  over  thirty  years  in  various  capacities  in  this  Depart- 
ment, claims  that  in  the  great  majority  of  cases  the  State's  in- 
terests are  best  protected  by  this  method.    This  ruling  on  that 
•division  has  been  carried  to  the  extent  of  compelling  the  con- 
tractors to  prop  up  and  maintain  large  brick  buildings  which 
overhung  this  arbitrary  slope,  during  the  construction  of  the 
walls,  -without  any  compensation  beside  that  allowed  for  the 
■slope  as  stated.    At  any  rate  this  method  avoids  a  considerable 
amount  of  engineering  work,  and,  therefore,  of  cost,  and  it  also 
■avoids  paying  for  any  quantities  in  excess  of  this  slope,  and  those 
•quantities  are  by  no  means  small.    It  can  not  be  conceded  that 
the  practice  has  injured  the  State,  and  it  is  even  probable  that' 
the  reverse  is  true,  but  it  should  also  be  stated  that  prior  to  the 
recent  investigation,  this  practice  on  the  part  of  the  Middle 
Division  was  unknown  to  the  head  of  the  Department. 

6.  "  The  charge  for  back-filling  is  usually  to  an  arbitrary  line, 
also,  even  when  the  earth  has  not  been  fully  excavated,  with  a 
full  charge  for  filling  outside  the  slope  line.  A  charge  for  lining 
is  made  in  some  cases,  and  a  separate  charge  for  the  footings  of 
timber  which  may  be  placed  under  the  wall.  A  deduction  is  sup- 
posed to  be  made  for  the  use  of  any  stone  from  the  old  wall,  as  in 
the  case  .of  the  slope  wall.  It  is  impossible  to  vei*ify  the  actual 
•cost  of  the  wall."  i  ( 

6.  The  foregoing  remarks  al»o  apply  to  and  seem  to  cover  this 
eriticism.  The  lOommission's  engineers  are  in  error  in  stating 
that  the  back-filling,  and  in  some  cases  lining  used  behind  vertical 
walls  is  paid  for  according  to  arbitrary  measurements.    Such  is 
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not  the  practice  of  the  Department,  though  it  nosay  have  been  done 
without  the  State  Engineer's  knowledge  in  some  particarar  cases 
where  the  reasons  therefor  probably  justify  that  course. 

^  7.  "  It  is  practicable  to  so  specify  vertical  walls  as  to  include  al) 
work  incidental  to  its  construction  and  to  pay  for  the  same  at  so 
muoh  per  yard  of  wall  actually  built.  Had  these  two  principal 
items  of  slope  wall  and  vertical  wall  been  treated  in  the  manner 
suggested,  it  would  have  disposed  of  the  most  vexatious  features 
in  the  measurements  for  excavation." 

7.  Had  the  items  of  slope  and  vertical  wall  been  specified  in  the 
manner  suggested,  it  would  not  have  disposed  of  many  vexatious 
features,  but  would  only  have  introduced  new  ones,  but  whether 
it  did  or  not  makes  absolutely  no  ddfference  since  the  State  pays 
only  for  what  it  actually  receives.  In  the  manner  suggested,  the 
contractor  would  be  forced  to  bid  at  a  rate  high  enough  to  protect 
himself  against  contingenoiea  The  Canal  Law  (chapter  338  of 
1894)  and  the  special  law  governing  this  work  (chapter  794  of 
1896)  both  say : 

"  No  work  shall  be  contracted  for  upon  any  of  the  canals,  until 
the  division  engineers  ascertain  with  all  practicable  accuracy,  the 
quantity  of  embankment,  excavation,  masonry,  the  quantity  and 
quality  of  all  materials  to  he  used  and  all  other  items  of  work  to 
he  placed  under  coniract,  and  a  statement  thereof,  with  the  maps» 
plans  and  specifications,  corresponding  to  those  adopted  by  the 
Canal  Board,  and  on  file  in  the  office  of  the  State  Engin^r,  is  puh^ 
licly  exhibited  to  every  person  proposing  or  desiring  to  make  a 
proposal  for  such  work.  The  quantities  contained  in  such  state- 
ment shall  be  used  in  determining  the  cost  of  the  work,  according 
to  the  different  proposals  received." 

8.  Earth  and  rock  classification.  "  Earth  and  rock  have  been  so 
defined  as  to  lead  to  diverse  practice  throughout  the  canal,  and 
too  much  judgment  has  been  exercised  by  the  resident  engineer. 

"  Usually  rock  is  classified  as  material  most  economically  re- 
moved by  blasting,  and  earth  as  material  most  economically  re- 
moved by  plowing.  The  distinction  is  arbitrary  and  turns  upon 
whether  a  man  would  blast  or  plow  in  working  for  himself.    This 
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is  believed  ta  be  the  proper  interpretation  of  the  language  of  the 
specification.  No  definite  standard  has  been  applied',  and  the  lan- 
guage has  been  construed  to  mean  ordinary  plomng  with  two 
horses,  as  understood  in  tilling  ground  and  in  other  cases  with 
four  horses,  but  in  very  few  instances  has  any  bona  fide  attempt 
to  plow  been  made.  The  engineer's  judgment  should  confine  itself 
to  the  comparatively  narrow  asone  between  what  is  economically 
blasted'  and  that  which  te  most  economically  plowed;  nor,  on  the 
other  hand,  should  the  contractor  be  required  in  making  his  bid  to 
discount  the  personal  equation  of  the  engineer  in  charge.  Jt«is 
not  meant  to  include  in  rock  a  class  of  earth,  the  removal  of  which 
is  facilitated  by  shaking  up  with  explosives,  as  is  often  done  in 
steamshovel  operations." 

CLASSIFICATION. 

8.  This  subject  of  classification  is  one  which  has  been  a  bugbear 
to  engineers  and  contractors  always,  and  we  have  yet  to  learn 
that  any  one  has  ever  succeeded  in  so  defining  which  of  the  many 
kinds  of  hardpan  could  properly  be  classed  as  rock  under  specifica- 
tions which  provide  for  classification,  and  which  could  not  be  so 
classified.  With  the  question  of  the  judgment  to  be  exercised  by  ' 
the  resident  engineer,  neither  of  the  departments  seem-  to  be  re- 
sponsible. The  laws  provide  that  on  each  division  there  shall  be 
one  division  and  one  resident  engineer,  and  that  the  resident  en- 
gineer is  to  particularly  have  charge  of  and  direct  all  field  opera- 
tions, and  the  law  and  the  contracts  provide  that  since  he  is  the 
engineer  who  is  expected  to  be  on  the  ground  and  be  familiar  with 
all  the  circumstances  and  conditions,  that  he  shall  determine  these 
questioner  of  classification. 

Throughout  the  investigation  the  Commission's  counsel  kept  re- 
peating his  inquiries  as  to  whether  or  not  it  made  any  difference  if 
a  contractor  was  known  to  be  losing  money,  or  words  to  that 
effect,  and  it  i«  believed  that  the  answers  were  uniformly  to  the 
effect  that  the  matter  of  profit  or  loss  to  a  contractor  did  not 
affect  the  question  of  classification,  but  that  the  actual  cost  to  the 
contractor  was  always  a  factor  in  determining  the  classification. 
Between  the  two  wordings  there  is  quite  a  distinction  on  closer 
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study,  and  in  this  connection  particnlar  attention  is  called  to  the 
report  of  the  Commission's  eng^eers  (page  8). 

It  appears  tbat  the  (Tommassion's  engineers  agree  that  cost  is  a 
factor  in  determining  classification.  But  suppose  oar  specifica- 
tions had  provided  that  all  materials  that  could  most  economically 
be  removed  by  blasting  would  be  classified  and  paid  for  as  rock? 
Then  all  frozen  material  would  have  been  paid  for  as  rock  for  it 
certainly  can  not  be  plowed  by  any  means.  The  fact  is  that  an 
intelligent,  concise  definition  of  what  materials  will  be  classified 
is  a  practical  impossibility,  yet  there  is  little  difficulty  about  an 
intelligent  decision  by  an  experienced  engineer,  who  has  before 
him  a  full  knowledge  of  conditions,  methods  and  cost. 

Cost  has  always  been  and  always  wlkl  be  a  factor  in  this  de- 
termination because  that^k>ne  indicates  whether  a  man  should 
blast  or  plow  it  working  for  himself.  The  statement  that  the  plow 
test  "  has  been  constructed  to  mean  ordinary  plowing  with  two 
horses,"  has  no  foundation  in  the  facts  nor  the  testimony,  and  is  a 
gratuitous  insinuation. 

The  plow  test  is  the  one  most  commonly  prescribed,  but  it  does 
not  require  any  great  amount  of  brains  or  experience  to  indicate 
that  a  great  deal  of  excavation  mu-st  be  done  in  places  and  under 
conditions  that  preclude  the  possibility  of  applying  the  plow  test. 
Practically  every  yard  of  excavation  for  walls  and  structures  and 
the  material  near  the  walls  is  embraced  under  this  head,  for  in 
such  cases  it  would  be  imx>ossi'ble  to  handle  a  plow  and  the  re- 
quired numiber  of  horses.  The  decision  must,  in  these  cases,  be 
based  on  the  hardness  and  cost  of  removing  these  materials  as 
compared  with  similar  features  in  pliaces  where  the  prescribed 
tests  can  be  applied.    ' 

One  might  imagine  from  the  reports  that  the  prescribed  tests 
had  been  entirely  overlooked,  but  that  is  not  the  case,  and  what  is 
said  on  this  subject  by  Beisident  Engineer  Morris  of  the  middle 
division  applies  equally  to  the  other  divisions,  and  in  nearly  every 
case  the  conclusions  are  arrived  at  only  after  thorough  delibera- 
tion and  consultation. 

Mr.  Morris  says,  "  The  Syracuse  Chilled  Plow  Company  manu- 
facture the  heaviest  grading  plow  that  is  known,  and  I  have  had. 
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eight  of  the  strongest  horses  put  on  to  one  plow,  and  compelled 
the  contractor  to  (manufacture  special  eveners,  and  have  had  as 
many  men  on  the  beam  of  the  plow  as  could  be  placed  there,  and 
with  four  men  directing  the  handles,  on  one  contract  four  of  these 
plows  were  broken,  and  on  the  other  contracts  I  did  not  think  I 
w^as  called  upon  to  break  more  than  one  plow  in  order  to  ascertain 
the  degree  of  hardness,  and  when  hard  material'  was  so  •hard  that 
it  could  not  be  moved  with  a  plow  and  this  material  would  be  the 
same  throughout  the  entire  contract,  I  did  not  feel  that  it  was  a 
*  violation  of  my  duty '  to  compel  the  contractor  to  continually 
ieep  attempting  to  plow  ^material  that  I  knew  could  not  be  plowed. 

"  On  Contract  34,  the  contractors  had  to  excavate  some  thard 
material  that  was  just  above  a  lock  at  Hinmansville.  They  could 
not  properly  drain  their  work  without  taking  up  the  breast  wall 
and  mitre  sill,  and  as  they  had  to  lower  this  level  two  feet  they 
iried  very  hard  to  plow  it  with  sixteen  horses.  They  afterward' 
rigged  up  a  *  Lidger  wood '  engine  and  tried  by  this  method,  but 
failed  to  make  any  impression,  nor  could  they  witth  either  method 
^et  the  point  of  their  plow  into  the  material,  and  had  to  re«)rt  to 
blasting.  This  same  material  was  similar  in  nature  to  the  sample 
that  was  exhibited  by  Resident  Engineer  John  G.  Tait  of  the 
-eastern  division,  and  with  which  the  consulting  engineer  for  the 
Commission  tried  to  amuse  the  audience  and  make  headlines  for 
the  newspapers  by  placing  his  sample  in  a  basin  of  water,  where  it  • 
disintegrated  rapidly.  I  contend  that  no  power  that  could  be  ap- 
plied to  the  plow  could  plow  this  same  material  on  Contract  34, 
yet  at  the  same  time  it  immediately  disintegrates  when  exposed  to 
the  elements. 

''  I  called  the  attention  of  some  of  the  Commission  to  the  fact 
that  some  of  the  hardpan  excavated  by  blasting  would  come  out 
in  the  shape  of  quarry  stone  and  look  very  similar  to  a  *  waste 
heap '  in  a  rock  quarry,  but  that  the  same  material  after  short 
exposure  to  the  elements  would  break  up  like  slack  lime,  and  in 
some  cases,  where  it  would  hold  its  form  for  any  length  of  time^ 
a  slight  blow  like  the  kick  of  a  foot  would  break  up  a  piece  that 
would  contain  two  or  three  cubic  feet  into  very  small  pieces. 

20 
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On  another  contract  there  was  a  cemented  gravel  that  I  insisted 
that  the  contractors  should  satisfy  me  aboult,  and  compelled 
them  to  make  the  attempt  to  plow  the  material,  and  even  tried 
to  hold  the  plow  myself,  but  the  point  would  not  catch  and  it 
could  Aot  be  plowed,  and  afterward  it  was  necessary  to  blast 
this  all  out,  and  half  a  stick  of  dynamite  to  the  hole  would  blow 
out  less  than  a  wheelbarrow  full  of  material,  simply  making  a 
number  of  *  pot  holes.' 

"  In  other  localities  the  shale  was  of  such  a  oiature  that  it 
could  not  be  plowed  by  using  any  number  of  horses,  but,  after 
it  had  been  blasted  and  shaken,  they  could,  by  using  four  horses, 
plow  portions  of  this.  Although  the  resident  engineer  has  not 
seen  every  yard  of  classified  material  excavated,  he  has  made 
it  his  duty  to  determine,  before  he  did  make  any  classification, 
that  the  material  was  such  that  it  would  have  to  be  classified 
and  was  classified  material,  and  where  he  was  in  doubt,  he 
applied  the  necessary  test  to  his  entire  satisfaction  and  the  Court 
of  Claims  will  discover  that  there  has  been  a  great  difference 
in  opinion  between  the  contractors  and  the  resident  engineer.'^ 

No  attempt  is  made  by  the  Commissioners  or  their  engineers 
to  separate  the  materials  properly  classified  from  those  im- 
properly classified,  nor  -do  they  even  indicate  their  judgment  b» 
to  the  proportionate  amounts.  From  this  cause  and  the  amount 
of  time  and  space  devoted  to  thi«  subject  in  the  investigation 
and  reports,  the  popular  opinion  seems  to  be  that  about  every- 
thing that  was  not  silt  has  been  classified  as  rock.  The  actual 
figures  are,  therefore,  interesting  and  might  fairly  have  been 
incorporated  in  one  of  the  reports  in  justice  to  all  concerned. 


Total  of  all  excavation,  cubic  yards  .. 
Total  classified  excavation,  cubic  yds. 

Per  cent,  of  excavation  classified 

Cost  of  classifying .'. . 

Average  cost  of  earth  excavation 

Average  cost  of  rock  excavation 

Average  cost  of  all  excavation 


Eastern 

Middle 

Western 

dlvisioD. 

division. 

division. 

1,695,675 

2,840,665 

1,523,757 

51,477 

158,540 

88;328 

.0303 

.056 

.058 

$53,512 

$130,292 

$114,602 

.258 

.263 

.282 

1.24 

1.002 

1.694 

.338 

.344 

.515 

All  divl- 

aiODB. 


6,060,097 

298,845 

.049 

$298,406 
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Attention  is  particnlarly  called  to  the  low  averages  of  cost  of 
the  items  of  excavation,  and  to  the  small  portion  of  the  tjotal 
excavation  that  has  been  classified  aa  rock.  On  300  miles  of 
work  costing  |9,000,000  only  f298,406  has  been  spent  for  clas- 
sified materials,  and  even  that  snm  includes  what  has  been 
termed  the  "  proper  '^  as  well  as  the  "  improper  "  classification. 
We  do  not  admit  that  any  of  this  was  improperly  classified. 

There  are  only  two  ways  to  avoid  thid  question  of  judgment 
regarding  classification: 

(1)  Pay  at  one  rate  for  all  excavation,  letting  the  contractor 
take  all  the  chances  and  bid  accordingly;  or 

(2)  Pay  at  one  rate  for  absolutely  solid  ledge  rock,  and  at 
another  rate  for  all  other  excavations,  again  letting  the  con- 
tractor take  the  chances  of  hard  material. 

Either  of  these  plans  is  universally  expensive  and  would 
surely  have  increased  the  above-mentioned  average  prices,  which 
are  lower  than  on  plenty  of  similar  work  recently  contracted  for. 

As  a  matter  of  fact  there'  are  a  great  many  well-known  kinds 
of  earthy  materials  that  can  most  economically  be  removed  by 
blasting.  Frequently  the  question  as  to  the  comparative 
economy  depends  on  circumstances,  and  since  actual  cost  is  a 
factor  in  the  determination,  the  attendant  circumstances  which 
influence  that  cost  must  also  be  considered.  It  is  one  of  the  im- 
possibilities to  judge  of  these  points  intelligently  without  a 
thorough  knowledge  of  all  the  conditions  at  the  time  when  the 
work  was  done.  Some  kinds  of  hardpan  after  being  blasted 
look  like  and  can  be  shoveled  as  easily  as  sand.  Immediately 
after  blasting  it  may  have  the  appearance  of  being  slightly  moist^ 
but  to  all  appearances  it  is  actually  nothing  but  sand.  However, 
after  being  loaded  into  carts  or  cars  and  hauled  a  few  hundred 
feet,  it  assumes  the  qualities  of  a  sticky  mortar,  frequently  over- 
turning the  ordinary  dump  cars  by  adhering  thereto  when  they 
are  dumped.  Once  placed  in  the  embankment,  this  material  will 
run  to  very  flat  slopes  and  have  every  appearance  of  being 
nothing  but  slimy  mud.  Any  one  looking  at  such  material  after 
it  had  been  placed  in  the  embankment  would  certainly  be  justi- 
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fied  in  assuming  that,  it  could  easily  be  plowed,  and  the  Com- 
missioners seem  to  have  based  much  of  their  judgment  regard- 
ing classified  material  on  just  that  sort  of  evidence  or  inspec- 
tion. They  ridicule  one  of  Mr.  Morris'  samples  of  classified  ma- 
terial because  on  being  immersed  in  water  it  softened  up  to  such 
an  extent  as  to  assume  the  shape  of  the  paper  in  which  it  was 
afterwards  wrapped.  That  fact  had  no  bearing  on  the  quality 
of  the  material  and  the  difficulties  and  cost  incident  to  its  ex- 
cavation, unless  the  conditions  in  the  applied  test  were  identical 
with  those  governing  the  particular  work.  There  are  many  well- 
known  grades  of  clay  that  can  not  be  plowed  under  certain  con- 
ditions, and  some  kinds  of  gravel  are  more  difficult  and  expen- 
sive to  drill  and  excavate  than  absolutely  solid  ledge  rock,  but 
after  being  blasted  it  may  look  like  ordinary  gravel. 

Moreover,  the  Commission  says;  "  We  have  found,  however, 
on  all  the  divisions,  material  classified  as  rock  which  was 
loosened  by  picks  and  which,  undoubtedly,  could  be  more  cheaply 
plowed  than  blasted.''  The  inference  is  that  they  believed  that 
material  that  can  be  picked  can  be  plowed,  and  if  that  is  their 
judgment  they  certainly  are  in  error.  The  great  bulk  of  excava- 
tion to  be  done  on  this  work  consists  not  in  great  deep  masses, 
but  in  a  thin  skimming,  and  this  is  frequently  so  thin  as  to  render 
blasting  even  more  expensive  than  the  use  of  picks,  even  using 
four  or  five  pickers  to  one  shoveler.  There  is  comparatively 
little  of  the  excavation  in  the  center  of  the  canal  that  equals  two 
feet  in  depth,  even  where  the  levels  are  to  be  deepened  wholly 
by  lowering,  and  the  bulk  of  this  is  covered  at  lieast  to  some 
depth  by  silt.  After  removing  the  silt,  there  may  remain  a  few 
inches  of  material  that  should  be  classified  as  rock,  because  it 
€Ould  not  be  plowed  economically,  yet  any  one  acquainted  with 
the  use  of  explosives  also  knows  that  unless  the  drilling  in  such 
cases  extended  far  below  grade,  thus  costing  a  useless  outlay  of 
time  and  money,  they  could  not  be  made  effective.  In  such  cases 
picking  is  resorted  to,  and  the  progress  made  is  so  slow  as  to 
render  the  cost  equal  to  that  of  blasting,  where  the  conditions 
would  make  blasting  the  proper  method.    The  Commissioners 
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frequently  state  that  the  holes  drilled  for  blasting  this  earthy 
material  were  made  with  a  drill  driven  into  the  ground  with  a 
sledge.  Solid  rock  is  drilled  hy  hmid  m  the  mme  manner y  and 
the  statement  means  absolutely^  nothing  without  the  knowledge 
of  the  cost,  number,  depth  and  eflScacy  of  holes  so  driven.  The 
effect,  however,  on  the  public  mind  is  a  slur  against  not  only  the 
intelligence,  but  the  integrity  of  the  engineers  of  this  Department. 
This  question  of  classification  is  not  confined  to  a  few  spots  on 
the  canal,  but  extends  in  spots  throughout  the  entire  length  of 
the  work,  and  I  submit  that  it  was  out  of  the  question  that  all 
of  the  engineers  who  have  to  deal  with  this  problem  are  mistaken 
in  their  views  of  it.  One  might  infer  also  by  reading  the  Com- 
missioners' report  that  the  decisions  on  these  matters  were  all 
reached  in  a  decidedly  haphazard  manner.  The  reports  are  not 
fair  in  this  matter.  Even  where  the  testimony  shows  that  at- 
tempts to  plow  have  been  made — see  Eastern  Division  Contract 
No.  4 — the  report  says  such  attempts  were  not  made.  They  have 
been'  made  wherever  there  could  be  a  question,  and  careful 
records  of  progress  and  cost  have  been  kept. 

Volumes  might  be  written  concerning  this  feature  of  classifica- 
tion, which  has  always  been  the  bone  of  contention  on  all  public 
works,  where  a  distinction  has  been  made  in  the  kinds  of  ma- 
terial to  be  excavated. 

Mention  is  made  in  the  reports  (and,  of  course,  in  the  press)  of 
a  sample  of  hardpan  from  the  Middle  Division  that  was  so  soft  as 
to  assume  the  shape  of  paper  in  which  it  was  wrapped  for  preser- 
vation. According  to  reliable  witnesses  of  the  occurrence,  it  de- 
velops that  the  sample  in  question  was  not  a  clean  one  from  the 
excavation,  but  had  dropped  from  a  wagon  into  the  mud  of  the 
wagon  tracks,  and  it  was  this  covering  of  mud  which  proved  to 
be  80  soft  and  not  the  sample  itself. 

Nearly  all  grades  or  combinations  known  as  hardpan,  whether 
of  the  nature  of  clay,  cemented  sand  and  bowlders,  cemented 
gravel  or  shale  rock,  will  disintegrate  quickly  on  exposure  to  the 
elements.  Some  well-known  kinds  of  building  stone  do  the  same 
thing  within  certain  limits.    It  does  not  follow  that  these  mate- 
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rials  are  soft  enough  when  excavated  to  admit  of  their  being 
plowed,  bnt  it  does  follow  that  an  intelligent  judgment  of  the 
point  involved  requires  a  knowledge  of  the  actual  conditions 
when  the  work  was  done.  This^xin  not  he  obtamed  from  a  gtudy 
of  the  spoil  hanks. 

To  illustrate  this  point  further,  I  quote  the  following  letter 
from  David  E.  Whitford,  of  the  Middle  Division.  Mr.  Whitford 
has  been  employed  in  this  Department,  under  both  Republican 
and  Democratic  administrations,  most  of  the  time  for  over  forty 
years,  and  because  of  his  ability,  has  occupied  positions  under 
all  the  grades  up  to  and  including  that  of  division  engineer.  He 
says: 

"  In  reply  to  your  question  regarding  my  experience  in  the 
classification  of  material,  I  will  say  that  previous  to  the  improve- 
ment under  act,  chapter  79,  Laws  of  1895,  the  apeciflcations  have 
generally  included  hardpan  with  earth  excavation.  Classifying 
it  as  earth,  however,  has,  in  many  instances  where  hardpan  was 
not  anticipated,  proved  very  severe  upon  the  contractors.  While 
upon  the  other  hand,  when  it  was  understood  that  hardpan  would 
be  encountered,  the  prices  bid  for  '  all  excavation  except  rock  or 
old  masonry,'  would  sometimes  be  exceedingly  high  and  detri- 
mental to  the  State,  especially  where  a  very  small  proportion  of 
the  excavation  proved  to  be  hard. 

"  I  have  been  greatly  surprised  at  times  where  hardpan,  in  its 
natural  bed,  seemed  almost  as  hard  as  rock,  to  find  that  soon  after 
it  was  excavated  and  exposed  to  the  air  and  elements  it  would 
disintegrate  so  readily.  We  had  examples  of  this  kind  when 
lengthening  locks  No.  47  and  49  on  the  Erie  canal  in  the  winter 
of  1886  and  1887.  The  plan  adopted  provided  for  bearing  piles 
for  the  foundation,  but  just  before  reaching  bottom  grade  of  the 
pits  we  struck  hardpan,  and,  notwithstanding  that  we  were  well 
satisfied  in  our  own  minds  that  pile-driving  for  the  foundation 
was  practically  impossible,  still  we  did  not  feel  justified  in  omit- 
ting to  make  the  trial,  therefore  obliged  the  contractors  to  put 
their  pile  drivers  in  the  pit  at  lock  No.  47  and  make  the  effort 
The  machine  was  placed  in  position  January  7,  1887,  and  an  at- 
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tempt  was  made  to  drive  pile  No.  1,  with  poor  results.  The  fol- 
lowing day  about  ninety  blows  were  given  to  pile  No.  2  with  a 
2,000  pound  hammer,  falling  about  twenty-five  feet,  with  a  result 
of  thirty-nine  inches  penetration-  into  the  hardpan. 

"January  10th  seventy-one  blows  were  given  to  pile  No.  3, 
driving  it  twenty-six  inches  into  the  hardpan.  Iron  points  were 
fitted  to  the  piles.  Had  they  not  been  the  natural  wood  they 
would  have  made  but  little  impression  upon  the  hard  material. 

"  We  reported  the  result  of  the  trials  to  the  State  Engineer 
and  Surveyor,  and  he  came  and  witnessed  an  effort  to  drive  a 
pile,  and  went  away  well  satisfied  that  it  was  impractical  to  drive 
the  bearing  piles.  I  am  explaining  thus  minutely  this  particular 
case  for  the  reason  that  it  seemed  almost  incredible  that  material 
so  hard  in  its  natural  bed  would  dissolve  in  so  short  a  time  after 
being  exx>osed  to  the  air. 

"  These  double  locks  were  built  about  sixty  years  ago,  or  soon 
after  the  act  of  1835,  which  authorized  the  enlargement  of  the 
Erie  canal.  And  from  the  very  fact  that  their  foundation  tim- 
bers rest  upon  this  hardpan  they  have  given  us  more  trouble  than 
any  other  locks  on  thi^  division  of  the  Erie  canal. 

"  It  is  quite  natural  to  infer  that  those  fh  charge  of  their  con- 
struction concluded  that  this  hardpan  was  excellent  material  to 
build  upon,  and  it  would  have  been  if  the  air  and  water  had  been 
entirely  excluded.  But  the  water  slaked  the  top  of  the  hardpan 
and  turned  it  to  mud,  and  when  any  of  the  foundation  plank  got 
loose  or  were  displaced  the  water  had  free  access  to  the  timbers 
and  was  forced  along  them  from  one  lock  to  the  other  by  the  ten 
and  five-tenths  feet  head  (when  one  lock  was  full  and  the  other 
empty),  and  this  constant  churning  or  pumping  back  for  years 
finally  undermined  the  locks  in  places  to  such  an  extent  that  nav- 
igation was  necessarily  suspended  for  several  days  until  coffer- 
dams could  be  built,  the  water  pumped  out  and  foundations  re- 
paired. This  has  occurred  several  tinies  during  the  past  thirty 
or  forty  years. 

"  The  first  intimation  that  anything  so  serious  was  transpiring 
was  when  some  of  the  floor  plank  in  both  locks  had  been  displaced 
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and  so  much  gravel  from  between  and  material  from  under  the 
timbers  had  been  forced  up  into  the  chambers  of  the  locks  so  a» 
to  form  bars  upon  which  the  loaded  boats  got  aground. 

"The  foundations  have  been  so  thoroughly  repaired  by  ram- 
ming concrete  under  them  that  they  are  considered  quite  secure 
now. 

"  Another  notable  case  of  failure  in  a  foundation  where  too 
much  reliance  was  placed  in  the  hardpan  bottom  for  its  security 
was  at  Crane  Brook  aqueduct.  A  breach  under  the  west  abut- 
ment in  the  prism  of  the  canal  occurred  there  in  July,  1891,  and 
navigation  was  suspended  nine  days  in  consequence.  The  abut- 
ment was  made  secure  for  the  time  being,  but  it  settled  and 
cracked  to  such  an  extent  that  it  has  since  been  taken  down  and 
rebuilt  upon  a  substantial  foundation.  In  describing  this  failure 
to  a  person  who  was  present  when  the  aqueduct  was  built,  and 
asking  why  bearing  piles  were  not  used,  he  replied  that^'the  hard- 
pan  there  was  about  as  hard  as  flint  and  that  but  little  impres- 
sion could  be  made  either  with  bar  .or  pick,  consequently  it  was 
utterly  impossible  to  drive  piles. 

"  I  am  dwelling  upon  these  particular  cases  at  much  greater 
length  than  I  otherwise  would,  because  so  many  seem  to  doubt 
the  propriety  of  classifying  any  material  hardpan  that  will  disin- 
tegrate so  rapidly  when  exposed  to  the  influences  of  air  and 
water." 

Since  this  question  of  classification  usually  leads  to  trouble,  be- 
cause of  a  misapprehension  on  the  part  of  those  not  well  informed 
of  all  the  circumstances  in  the  case,  the  engineers  have  inaugu- 
rated  various  methods  of  checking  the  cost  of  classified  material 
and  comparing  the  same  with  the  cost  of  excavating  true  ledge 
rock.  On  the  Western  Division  this  record  has,  perhaps,  beett 
more  complete  than  on  either  of  the  other  divisions,  and  the  data 
there,  covering  a  large  number  of  averages  in  varying  conditions, 
indicate  a  yardage  excavated  per  man  per  day  of  ledge  rock  and 
hardpan  as  3.53  and  3.74  cubic  yards  respectively.  This,  how- 
ever,  does  not  take  into  account  the  use  of  machinery,  helpers,, 
etc.  It  shows,  though,  that  the  cost  of  excavating  rock  and  hard- 
pan  is  substantially  the  same. 
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It  must  not  be  forgptten  that  the  character  of  the  work  in  ques- 
tion does  not  usually  admit  of  the  economical  use  of  elaborate 
machinery  plants  such  as  have  recently  been  invented  for  similar 
work  of  much  greater  magnitude,  and  that  the  cost  of  removing 
material  on  this  work  is,  therefore,  necessarily  greater  per*unit 
than,  for  instance,  on  the  Chicago  Drainage  canal,  where  the 
enormous  quantities  per  running  foot  justified  the  purchase  of 
the  necessary  plant,  which  was  the  secret  of  the  low  prices  on 
that  work. 

"  Beclassification."  While  on  IJiis  €5ubject  of  classification  of 
earth  as  rock,  it  seems  proper  to  advert  to  that  portion  of  the 
Commissioners'  report  which  criticises  what  they  have  insisted 
on  calling  "  Beclassification."  They  have  been  told  and  shown 
time  and  again  during  this  investigation  why  it  was  absolutely 
impossible  for  the  resident  engineer  to  render  a  decision  on 
these  matters  exactly  at  the  time  the  work  was  done.  As  a 
matter  of  fact,  the  course  pursued  was  the  customary  one  on 
all  work  of  this  kind,  and  it  has  not  led  to  any  abuses  whatever. 
It  is  the  duty  of  the  resident  engineer,  under  the  law  and  the 
contract,  to  decide  these  matters  of  classification,  and  the  as- 
sumption at  least  is  that  his  decision  must  be  subject  to  revision, 
if  necessary,  by  the  head  of  the  Department,  who  is  and  neces- 
sarily must  be  the  party  to  be  held  responsible  for  any  acts  of 
omission  or  commission  by  his  subordinates.  With  the  work 
scattered  over  454  miles,  much  of  which  (about  300  miles)  has 
been  progressing  at  one  time,  it  was  a  physical  impossibility  for 
the  resident  engineer  to  be  on  the  ground  when  he  was  wanted 
to  determine  these  matters.  The  assistant  engineers,  in  case  of 
the  inability  of  their  superiors  to  decide  these  matters,  have,  ac- 
cording to  instructions,  kept  on  the  safe  side  in  their  estimates 
and.  returned  the  questionable  material  as  earth,  pending  a  final 
decision  by  the  proper  authority.  Records  and  measurements  are 
kept  in  the  meantime  and  it  has  frequently  been  found  necessary 
to  watch  the  progress  of  the  work  for  some  time,  under  varying 
conditions  of  weather,  etc.,  in  order  to  arrive  at  what  is  deemed 
an  equitable  ruling,  in  so  far  as  the  Department's  engineers  seem 
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to  be  clothed  with  the  authority  of  considering  equity.  It  does 
not,  therefore,  follow  that  because  of  a  given  quantity  of  material 
being  returned  as  earth  in  one  monthly  estimate  and  as  rock  in 
the  following  estimate  that  any  injustice  to  the  State  has  re- 
sulted. As  a  matter  of  fact,  if  the  material  was  properly  classi- 
fied, the  only  injustice  was  done  to  the  contractor  by  withholdings 
from  him  the  money  which  he  had  properly  earned. 

It  is  not  customary  on  this  work,  nor  on  any  other  public  work, 
to  attempt  to  provide  for  any  great  degree  of  accuracy  in  the 
monthly  eetimates.  The  expanse  of  doing  so  would  be  unwar- 
ranted, and  the  usual  course  is  to  keep  on  the  safe  side. 

The  statement  of  the  Commissioners  that  the  approval  of  the 
(monthly  estimates  by  the  resident  engineers  is  prima  fade  a 
classification  of  the  material  as  between  earth  and  rock,  is  simply 
ridiculous.  If  the  ground  for  their  assertion  is  tenable,  then  a 
mistake,  though  approved  in  one  monthly  estimate,  could  not 
be  corrected  in  the  succeeding  monthly  estimate  without  re- 
course to  legal  proceedings.  Such  a  view  smacks  too  much  of 
opera  bouffe. 

If  a  decision  as  to  classification  had  to  be  made  from  month  to 
month  it  would  be  reasonable  to  expect  that  much  frozen  earth 
would  be  classified  as  rock,  for  it  frequently  becomes  necessary 
under  the  present  methods  to  wait  until  the  frost  is  out  of  the 
ground  to  determine  features  of  classification.  With  the  distance 
which  each  resident  engineer  is  obliged  to  cover,  it  is  ridiculous 
to  expect  that  a  final  determination  on  all  these  points  shall  be 
made  from  month  to  month  as  suggested  by  the  Commissioners, 

The  Commissioners  say  that  we  should  have  had  more  resident 
engineers,  and  that  they  should  have  been  chosen  from  men  of 
recognized  skill  and  experience.  The  law,  however,  says  that 
not  more  than  one  resident  engineer  shall  be  employed  on  each 
division,  and  as  if  to  cripple  the  head  of  this  department  in  this 
respect,  the  Civil  Service  Commission  in  its  wisdom  (?)  saw  fit  to 
place  the  resident  engineers,  who,  by  the  way,  are  each  under 
110,000  bond,  on  the  competitive  lists,  at  about  the  time  this 
work  was  started.    The  State  Engineer  protested  against  this 
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ruling  without  avail.  It  has  not  thus  far  affected  the  work  of 
the  Department,  and  it  is  only  mentioned  here  to  show  the 
amount  of  red  tape  which  binds  and  sometimes  prevents  a  State 
oflQcial  from  performing  his  sworn  duty  to  the  best  of  his  ability. 

9.  Embankment  and  overhaul.  '*  Overhaul  beyond  a  limit  of 
one  thousand  feet  has  been  construed  as  embankment,  as  herein- 
after noted,  and  has  been  the  subject  of  abuse.  Had  overhaul 
been  contemplated,  it  should  have  been  provided  for  in  the  usual 
manner  through  an  additional  charge  for  each  hundred  feet 
necessarily  hauled  'beyond  the  limit.  A  full  reading  of  this  spec- 
ification convinces  us  that  it  was  not  intended  to  require  the 
contractor  to  haul  excavated  material  beyond  the  limit  of  one 
thousand  feet,  and  that  it  was  intended  to  provide  spoil  banks 
or  other  means  of  disposal  within  these  limits.  When  overhaul 
became  necessary,  therefore,  a  special  arrangement  was  required 
on  some  rational  basis.  Excavation  hauled  over  one  thousand 
feet  and  wasted  has  increased  in  an  extraordinary  degree  the 
estimate  for  emba'hkment.  The  spoil  ground  should  have  been 
located,  or  otherwise  the  contractor  required  to  dispose  of  the 
material,  as  is  usual  in  city  contracts,  and  the  bid  should  have 
been  made  to  cover. 

"  Embankment  was  evidently  intended  to  include  only  such 
material  as  actually  entered  the  banks,,  when  such  material  waa 
hauled  over  one  thousand  feet,  or  unloaded  from  scows,  or  neces- 
sarily handled  twice,  in  filling  behind  walls  and  around  founda- 
tions. Embankment  made  from  material  taken  from  the  prism 
of  the  canal  within  one  thousand  feet  was  to  be  done  without 
extra  charge  above  the  price  of  excavation.  This  specification 
for  embankment  has  been  given  a  forced  construction  by  includ- 
ing materials  necessarily  hauled  over  one  thousand  feet  and 
wasted,  as  before  noted.  It  has  apparently  led  to  a  large  use  of 
borrowed  material  for  forming  the  banks,,  which  has  usually  been 
paid  for  in  excavation,  rather  than  a.  use  of  the  material  from 
the  prism  of  the  canal,  on  the  plea  that  the  material  taken  from 
the  canal  was  not  suitable  for  the  purpose.  All  of  these  prac- 
tices have  contributed  to  increase  the  cost. 
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"We  believe  that  embankment  should  have  been  specified 
throughout  as  a  separate  item,  meaning  actual  embankment  onlj, 
and  that  it  should  be  bid  for  at  a  price  per  cubic  yard  without 
regard  to  the  source  from  which  the  material  was  obtained. 
Had  this  been  the  practice,  we  are  persuaded  that  the  material, 
with  few  exceptions,  would  have  been  obtained  from  the  exca- 
vation." 

9,  Both  the  Commissioners  and  their  engineers  have  formed 
some  very  erroneous  impressions  regarding  the  feature  of  the 
work  known  as  "  Embankment,"  and  this  erroneous  opinion  on 
their  part  forms  a  basis  of  much  adverse  criticism  which  is  surely 
not  founded  on  the  testimony  nor  the  specifications.  Nearly 
every  statement  made  on  this  subject  on  pages  8  and  9  of  the 
engineers'  report,  and  throughout  the  Commissioners'  report  is 
in  error,  notwithstanding  the  State,  deputy,  division  and  resident 
engineers  have  all  tried,  and  as  they  believed,  with  success,  to 
convince  the  Commissioners  and  their  engineers  of  the  lack  of 
foundation  for  the  views  which  they  were  known  to  hold  on  that 
subject.  Briefly  stated,  their  conclusions  are  that  we  did  not 
intend  to  and  should  not  have  paid  embankment  price  for  mate- 
rials hauled  liiore  than  one  thousand  feet.  The  specifications 
define  this  work  in  such  unmistakable  terms  that  there  would 
«eem  to  be  no  possible  reason  for  any  misunderstanding,  and  that 
the  reverse  is  true  only  serves  to  indicate  the  ease  with  which 
a  public  ofiicial  can  be  criticised  in  such  manner  as  possibly  to 
destroy  his  reputation  for  official  honesty  and  professional 
ability. 

Under  the  head  of  "  Excavation  "  the  specifications  say: 
"All  materials  excavated  shall  be  deposited  in  such  places  as 
the  engineer  may  direct  and  where  they  can  be  used  in  raising  or 
Btrengthening  the  canal  banks  or  in  filling  behind  vertical  walls, 
or  in  grading  bridge  approaches  and  near-by  roads,  they  will  be 
so  placed  and  used,  and  no  price  will  be  paid  for  such  embank- 
ment work  regardless  of  the  quality  of  the  materials,  other  than 
the  price  paid  for  the  excavation  of  the  materials,  unless  the 
-dista/nce  hetween  the  place  of  excavation  and  deposit  shall  exceed  one 
thousand  feet.^^    {See  "  Embankment^-) 
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Under  the  head  of  "Embankment"  the  specifications  say;  "Em- 
bankment will  be  paid  for  in  place  on  completion,  but  only  such 
embankment  as  is  made  from  materials  necessarily  unloaded 
from  scows  or  necessarily  hauled  more  than  1,000  feet  will  he  paid 
for  as  '  EmhwnhmenV  "  How  there  can  be  any  question  in  view 
of  the  above  italicized  quotations  about  the  intention  of  the 
specifications  or  the  liability  of  the  State  to  pay  for  materials 
necessarily  hauled  more  than  1,000  feet  is  beyond  comprehension. 

The  policy  of  leaving  to  the  contractor  the  disposition  of  sur- 
plus excavated  material  has  heretofore  been  the  subject  of  abuse 
and  adverse  criticism,  and  it  was  thought  best  in  this  work,  and 
in  all  other  canal  work  of  recent  years,  for  the  §tate  to  control 
the  disposition  of  such  materials.  The  intention  was,  and  it  has 
been  followed  wherever  practicable,  to  acquire  spoil  banks  for 
wasted  materials  within  the  1,000  feet  limit  of  haul,  and  in  the 
vicinity  of  cities  and  villages  this  has  not  always  been  possible.. 
The  word  "  embankment "  has  from  years  of  precedent  in  canal 
matters  been  made  to  cover  waste  material,  as  well  as  the  ma- 
terial required  for  necessary  embankments,  and  though  the  Com- 
missioners  criticise  the  use  of  the  word,  we  can  not  see  what  dif- 
ference the  name  of  the  material  makes,  neither  can  we  see  why 
there  should  be  any  distinction  about  paying  for  materials  hauled 
over  1,000  feet,  whether  they  form  part  of  the  necessary  banks  or 
are  wasted.  The  cost  to  the  contractor  for  hauling  is  the  same 
in  either  case,  and  it  is  to  cover  that  cost  that  he  prepares  his 
bid.  The  necessity  for  paying  for  embankment  on  railroad  work 
18  seldom  conceded  nowadays  because  the  distance  from  the  point 
of  excavation  to  the  point  of  deposit  can  always  be  accurately 
foretold,  the  direction  is  always  along  a  given  line  and  all  the 
conditions  can  be  determined  in  the  beginning.  Modern  railroad 
specifications,  however,  usually  fix  a  limit  of  haul  at  1,000  feet 
beyond  which  a  fixed  rate,  usually  about  one  cent  per  cubic  yard^ 
for  each  additional  100  feet,  is  added  to  the  price  fixed  for  exca- 
vation. That  plan,  however,  is  not  feasible  on  canal  work.  The 
difference  between  building  embankments  to  carry  the  weight  of 
a   railroad    train  and  building  them  to  withstand  water  pres- 
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sure  can  not  be  oyerestimated.  It  means  that  in  the  latter  case, 
or  the  canal  work,  that  the  excayation,  as  it  progresses,  may  and 
usually  does  uncover  hitherto  unknown  conditions.  These  con- 
ditions may  render  it  necessary  to  procure  gravel  and  clay  from 
distant  portions  of  a  contract  for  use  in  puddling,  or  the  ma- 
terials necessarily  excavated  may  be  of  several  different  kinds 
within  a  short  distance;  some  of  these  kinds  may  be  suitable 
for  as  many  different  portions  of  the  work,  while  others  are  use- 
less for  any  purpose  and  must,  therefore,  be  wasted.  This  means 
that  material  is  hauled  in  all  sorts  of  directions,  and  for  this 
reason  any  attempt  to  provide  for  -the  item  of  overhaul  in  the 
same  manner  as^  usually  adopted  by  railroad  companies  is  jieither 
feasible  nor  desirable.  It  would  require  a  small  army  of  en- 
gineers to  record  the  measurements  and  distances  hauled,  and 
at  the  best  no  tangible  record  thereof  could  be  had  as  required 
by  law.  It  would  inevitably  lead  to  serious  abuse  without  ac- 
complishing any  desired  end.  The  idea  on  the  part  of  the  Com- 
missioners and  their  engineers  to  make  this  branch  of  the  work 
conform  more  closely  to  modern  railroad  practice  is  all  right  so 
far  as  it  goes,  but  the  idea  can  not  be  put  into  execution  because 
of  practical  reasons  which  they,  in  their  inexperience  on  the  par- 
ticular work  in  hand,  have  entirely  overlooked.  Some  years  ago 
it  was  the  practice  of  the  Department,  and  also  on  most  railroad 
work,  to  pay  two  prices  for  all  excavated  material,  that  is,  one 
for  removing  and  one  for  depositing.  The  old  specifications  on 
file  in  this  Department  prove  this  beyond  question.  Later  it  was 
seen  to  be  possible  to  eliminate  the  '^  embankment "  feature 
within  certain  limits  of  haul,  and  that  limit  was  then  placed  at 
200  feet.  Later  this  limit  was  changed  to  600  feet,  and  one  of  the 
first  acts  of  the  present  administration  was  to  change  thief  limit 
in  the  *^  ordinary  "  or  so-called  "  section  specifications  "  to  1,000 
feet,  and  that  practice  was  found  to  work  so  satisfactorily  that  it 
was  incorporated  in  the  canal  improvement  specifications.  The 
elimination  of  the  embankment  feature  within  this  limit  avoids 
the  necessity  of  measuring,  estimating  and  afterward  recording 
the  cross  sections,  etc.,  incident  to  that  work. 
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The  Commissioners  criticise  the  excess  of  embankment  over 
that  shown  in  the  bidding  sheet,  and  while  a  full  statement  of 
certain  specific  cases  which  they  criticise  will  be  f  oand  in  other 
portions  of  this  statement,  it  should  be  said  here  that  the  fact 
that  the  great  bulk  of  the  excavated  materials  which  were  ex- 
pected to  be  used  in  making  necessary  embankment  were  found 
unfit  for  that  purpose,  and  had  to  be  wasted,  accounts  in  a  large 
measure  for  that  increase.  It  was  not  always  possible  to  secure 
spoil  banks  within  the  1,000  feet  limit  of  haul,  especially  through 
cities  and  villages. 

The  necessary  wasting  of  this  material  has  made  it  necessary 
to  procure  other  material  for  the  necessary  embankments  from 
so-called  "  borrow  pits,"  and  these  also  are  not  only  frequently 
but  usually  at  considerable  distances  from  the  points  where  the 
material  is  needed.  In  some  cases  the  haul  has  exceeded  two 
miles. 

This  will  indicate  why  it  was  important  to  fix  a  limit  of  haul 
beyond  which  one  price  should  cover  the  work  regardless  of  dis- 
tance. Owing  to  the  prejudice  against  the  material  excavated 
from  the  canal  on  sanitary  grounds,  the  local  boards  of  health,  in 
several  localities,  have  prevented  the  placing  of  this  material  at 
points  within  the  1,000  feet  limit  of  haul,  and  an  increase  of  cost 
has  resulted.  For  the  same  reason  we  have  been  compelled  to 
spend  16,684  for  disinfection. 

It  has  not  been  charged  or  even  intimated  that  the  embank- 
ment price  was  too  high  except  in  one  case  (Waterford),  and  how 
the  State  would  suffer  by  paying  at  fair  rates  for  the  work  it  re- 
quires done,  is  not  clear.  Unless  part  of  the  cost  of  the  long  haul 
is  paid  in  embankment,  then  a  greater  price  icould  have  to  he  paid 
for  excavation. 

All  that  is  said  on  this  subject  on  pages  99,  100  and  101  of  the 
commissioners'  report  is  based  on  erroneous  conclusions,  not  in 
accord  with  the  si>ecifications  nor  with  the  practice  of  the'  De- 
partment. Indeed  the  facility  with  which  this  Commission  can 
inform  us  what  our  intentions  were  and  were  not,  in  regard  to 
this  work  is  quite  remarkable. 
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10.  Puddling.  "Puddling  is  a  proper  and  necessary  item  of 
work,  but  to  pay  for  the  material  for  the  same  under  two  or  three 
different  classifications,  and  then  to  pay  again  for  the  actual 
work  of  puddling  in  place,  is  bad  practice.  Puddling  should 
have  been  specified  at  a  price  per  yard  in  place,  the  same  to  in- 
clude all  the  material  and  work  required." 

10.  This  is  another  case  of  the  opinion  of  the  Commission's 
engineers  as  against  that  of  the  State's  engineers,  with  the  latter 
backed  up  by  years  of  experience  and  precedent  in  the  particular 
kind  of  work.  The  effect  of  the  statement  is  the  assertion  that 
wrong  methods  were  used,  and  the  inference,  therefore,  follows 
that  the  State  suffered,  and  it  is  this  sort  of  indefinite  statements 
on  the  part  of  the  Commission  and  their  engineers  which  char- 
acterize almost  the  entire  report,  and  make  it  quite  impossible  for 
any  one  to  answer  their  arguments  specifically.  No  attempt  was 
made  to  show  wherein  the  State  suffered  by  the  method  adopted. 
This  portion  of  the  specification  is  exactly  the  same  as  has  been 
used  for  years  on  other  canal  work,  and  after  being  carefully 
weighed,  has  not  been  found  wanting.  If  it  were  possible  to 
locate  in  advance  those  points  where  puddling  would  be  required 
and  from  whence  the  materials  therefor  must  be  taken,  then  the 
arguments  of  the  Commission's  engineers  would  be  proper,  but 
such  is  not  the  case.  Puddling  materials  were  expected  to  be 
found  in  most  cases  in  necessary  excavation,  and  in  such  cases 
only  the  cost  of  puddling  the  materials  is  paid  for,  while  if  the 
materials  are  necessarily  procured  from  distant  points,  the  cost 
will  be  increased  proportionately,  and  this  is  then  covered  by  the 
contract  prices  for  the  excavation  or  furnishing  of  the  required 
materials. 

We  maintain  that  this  is  the  most  equitable  arrangement  that 
could  be  devised,  and  at  numerous  places,  notably  Syracuse  and 
St.  Johnsville,  it  has  resulted  in  considerable  saving  to  the  State, 
while  at  no  place  has  it  resulted  in  the  payment  of  an  excessive 
price. 

In  fact  the  fault-finding  reports  do  not  chum  that  it  has,  but 
they  merely  intimate  that  it  might  have  been  done  differently.  Of 
course  it  might. 
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11.  liining. — '^  Lining  seems  also  to  be  an  unnecessary  item 
which  conid  have  been  entered  in  the  specifications  as  require- 
ments of  the  construction  of  towpaths,  of  the  back-filling  of  verti- 
cal and  slope  wall  and  of  other  work  requiring  lining." 

11.  The  foregoing  remarks  under  No.  10  (Puddling),  apply  with 
equal  force  to  this  item  of  lining.  It  is  believed  that  the  Com- 
mission's engineers  acted  honestly  and'  in  good  faith  in  criticising 
these  features  of  the  specifications,  and  though  they  are  men  of 
high  professional  atttainment  and  large  experience,  it  does  not 
necessarily  follow  that  their  suggestions  are  well  founded.  If  the 
reverse  is  true,  then  the  engineers  of  this  Department  for  many 
years  have  been  pursuing  the  same  improper  methods,  and  it  does 
not  seem  reasonable  to  believe  that  the  experience  of  years  in 
these  matters  has  not  shown  the  error  of  these  ways  or  that  the 
error  existed.  The  very  fact  that  the  reverse  is  true  ought  in  itself 
to  be  sufiQcient  evidence  that  the  criticisms  of  the  methods  are  not 
well  founded. 

How  lining  '^  could  have  been  entered  in  the  specifications  as 
requirements  of  the  constructicm  of  towpaths  "  is  not  clear  since 
we  do  not  pay  for  building  towpaths  by  the  foot  or  yard.    The 

■ 

work  on  the  towpath  is  paid  for  according  to  actual  requirements 
and  work  done.  If  built  from  the  materials  necessarily  excavated, 
it  costs  nothing.  If  necessary  excavation  does  not  provide  suit- 
able material  for  the  purpose,  then  they  are  procured  from  other 
points  and  paid  for  at  fixed  contract  rates.  We  pay  for  just  what 
we  get — ^no  more  and  no  less.  l 

The  Commission's  engineers  further  say,  relative  to  their  sug- 
gestions regarding  specifications,  etc.,  that  if  they  had  been 
adopted  "  it  would  have  given  confidence  alike  to  the  contractor 
and  the  engineer,  and  resulted  in  lower  prices  and  a  better  ad- 
ministration." 

That  also  is  merely  their  opinion,  abd  so  far  as  the  prices  are 
concerned,  it  is  susceptible  of  proof  that  they  are  now  too  low  in 
most  cases.  Men  of  experience  in  these  matters  know  that  it  is 
best  always  to  award  contracts  at  rates  which  will  insure  a  fair 
margin  of  profit,  and  there  is  no  reason  why  the  great  State  of 

21 
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New  York  should  expect  to  have  its  work  done  for  rates  other 
than  these.  It  can,  however,  be  proven  by  the  force  accounts  kept 
by  our  employes,  that  the  greater  portion  of  the  work  has  either 
been  done  at  a  loss  or  at  an  unreasonably  low  margin  of  profit 
Thei  tabulated  figures  showing  averages  of  co«t  emphasize  the 
above  statement,  and  it  is  confidently  believed  that  the  average 
prices  are  as  low  or  lower  than  for  similar  work  in  other  localities. 
Occasionally  a  high  price  is  introduced  into  some  of  the  bids;  that, 
however,  can  not  be  controlled,  and  it  does  not  necessarily  follow 
that  the  State  suffers.  flPhis  is  emphasized  on  some  of  the  con- 
tracts where  some  of  the  work  is  done  at  a  loss,  though  com- 
paratively high  prices  are  paid  for  one  or  two  items.  Naturally 
tthis  feature  must  then  be  considered  in  all  the  contracts,  and 
ehould  have  been  considered  by  the  Commission  when  they  called 
attention  in  their  report  to  some  rarely  exceptional  cases  of  high 
prices. 

The  Commission's  engineers  say,  "  We  can  only  emphasize  the 
necessity  of  proper  surveys  and  studies  on  which  to  base  specific 
contracts."  With  this  we  are  fully  agreed,  and  we  must  admit 
that  the  surveys  in  many  cases  did  not  disclose  a  proper  pre- 
liminary estimate  of  the  cost  of  the  work.  In  some  cases  the 
reasons  for  this  were  good  and  sufficient,  and  in  other  cases  errors, 
oversight  and  incompetence  such  as  is  certain  to  be  encountered 
in  spots  on  any  work  of  this  magnitude  have  had  the  usual  result. 
It  can  not,  however,  be  conceded  that  by  increasing  the  quantities, 
the  State  has  not  received  full  value  for  practically  every  dollar 
expended. 

SCOPE  OF  WORK  COVERED  BY  COMMISSIONS  ESTI- 
MATES FOR  COMPLETION,  AND  CHAROES  OF  IM- 
PROPER EXPENDITURES. 

The  next  statement  of  the  CJommission's  engineers  which  seems 
to  require  comment,  refers  to  the  matter  of  estimates  for  complet- 
ing the  work,  and  attention  is  called  to  their  statement  (page  12) 
that  their  intention!  has  been  "  to  make  the  estimate  liberal  enough 
to  enlarge  the  canal  and  restore  all  structures  that  are  liable  to 
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require  repairs  or  peetoration  within  ten  years."  Such  an  esti- 
mate has  no  bearing  on  the  work  in  question  until  the  Legislature 
shall  have  enlarged  its  scope.  It  is,  however,  somewhat  remark- 
able that  these  engineers  should  include  in  this  estimate  the  "  cost 
of  strengthening  banks  and  repairing  or  renewing  locks,  aque- 
ducts, waste-weirs,  etc.,  not  thought  necessary  by  the  State  En- 
gineer." 

If  the  statement  means  anything  at  all,  it  is  that  if  the  work 
were  placed  in  their  hands,  they  would  plan  to  do  even  more  than 
the  preeent  officials  have  done  toward  the  rebuilding  of  structures 
and  the  thorough  renovation  of  the  canal,  notwithstanding  the 
work  might  not  necessarily  constitute  a  part  of  the  improvement 
Authorized.  When  this  work  was  started,  the  canal  officials  had 
to  encounter  the  conditions  as  they  then  existed,  and  if  it  became 
necessary  to  the  integrity  of.  this  work  to  do  something  whichi 
should  have  been  done  years  ago  from  other  funds,  but  had  been 
left  undone,  it  has  been  ordered  and  paid  for  as  a  part  of  the  cost 
of  improvement.  This  seems  to  be  all  right  when  planned  or  sug- 
gested by  the  Commission  and  its  engineers,  but  all  wrong  when 
done  by  the  canal  officials,  for  the  doing  of  certain  absolutely 
necessary  work  of  this  kind  forms  the  basis  of  the  Commissioners' 
report  that  one  and  one-half  million  dollars  have  been  "im- 
properly expended,"  that  is,  for  work  that  should  have  been  done 
under  ordinary  repairs,  or  other  appropriations. 

To  have  done  this  amount  of  work  from  other  funds  presupposes 
the  availability  of  those  funds,  but  whether  or  not  they  were  avail- 
able, or  whether  the  work  was  absolutely  necfessary  as  a  part  of 
the  present  improvement,  or  whether  the  State  got  value  received 
for  the  expenditures  as  made  are  apparently  such  trivial  matters 
as  not  to  require  any  definite  statements  or  explanation  in  the 
reports  either  of  the  Conunisaion  or  its  engineers.  The  newspaper 
press,  of  course,  sees  the  statement  of  one  and  a  half  millions  im- 
properly expended  to  the  exclusion  of  all  other  things  relating  to 
the  subject,  and  as  a  result,  the  canal  officials  are  described  to  the 
public  as  all  kinds  of  thieves  and  rogues  deserving  nothing  better 
than  impeachment,  removal  or  imprisonment.    Why  did  the  Com- 
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miseion  and  its  engineers  skip  over  this  matter  which  now  seems: 
to  involve  the  reputations  of  so  many  men  in  such  a  careless  man- 
ner? * 

Between  the  criticism  of  this  so-called  improper  expenditure  of 
11,500,000  for  ordinary  and  extraordinary  repairs,  several  pages- 
intervene  with  a  mass  of  other  statements  until,  on  i>age  145,  they 
say :  "  While  we  have  criticised  the  expenditure  of  a  part  of  the 
f 9,000,000  fund  for  work  that  should  have  been  taken  care  of  by 
the  ordinary  and  extraordinary  repair  funds,  w^  would  call  atten- 
ition  to  the  fact  that  the  objection  is  based  upon  the  legality  of 
such  expenditure  and  not  upon  its  propriety.  The  State  gets  the 
full  benefit  of  work  which,  in  its  nature,  is  repair  and  not  improve- 
ments, and  practically  it  makes  no  difference  from  what  fund  it  is 
paid  for." 

It  is  evident  that  the  partisan  press  has  not  read  the  above- 
quoted  paragraph.  The  Attorney-General,  who  is  a  member  of 
the  Canal  Board,  and  the  State  officers  who  have  constantly  to 
deal  with  these  matters  are  quite  as  able  to  decide  about  the 
legality  of  these  expenditures  as  were  the  members  of  the  Com- 
mission or  their  engineers  or  their  counsel,  and  there  can  be  no 
question  about  the  work  that  has  been  done  being  a  part  of  and 
absolutely  essential  to  the  completion  of  the  improvement  work. 
The  canals  can  not  be  deepened  without  removing  the  accumula- 
'tions  of  silt,  land  it  is  simply  silly  to  assume  that  it  would  be 
proper  to  leave  aqueducts,  culverts,  waste-weirs  and  other  struc- 
tures in  such  condition  as  to  jeopardize  the  integrity  of  the  canals 
simply  because  their  improvement  or  rebuilding  was  not  specifi- 
cally mentioned  in  the  improvement  act.  In  fact,  the  whole  pur- 
pose of  the  improvement  would  simply  be  nullified  by  failing  to  do 
such  work  wlien  it  is  found  to  be  absolutely  necessary. 

The  statement  made  by  the  Commission  that  its  objection  to 
these  expenditures  is  not  based  on  their  propriety  is  sufficient 
indication  that  they  knew  that  the  work  that  has  been  done  was 
absolutely  necessary  and  their  further  statement  as  to  what 
work  they  would  plan  to  do  to  complete  the  improvement  fur- 
ther serves  to   clinch   this  point.    This  being  the  case,  why 
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should  they  not  have  stated  the  facts  honorably,  and  what  was 
the  real  underlying  reason  for  their  making  the  statement  that 
any  money  had  been  improperly  expended  for  work  of  this  kind? 
Has  it  served  any  purpose  whatever  except  to  besmirch  the 
reputations  of  the  canal  officials  and  to  poison  the  public  mind 
against  further  appropriations  for  the  improvement  of  any  of 
the  canals? 

The  further  charge  that  another  fl,000,000  has  been  im- 
properly expended  as  a  result  of  poor  specifications,  bad  prece- 
dents, loose  methods  or  improper  management,  was  equally  un- 
warranted either  by  the  facts  or  the  testimony.  The  Commis- 
sioners w^ere  careful  not  to  give  many  details  for  this  charge 
but  contented  themselves  with  the  general  statement.  It  is 
believed  that  this  statement  will  show  wherein  the  facts  con- 
cerning each  of  the  items  comprising  this  amount  are  quite 
difi'erent  than  would  appear  from  the  reports,  and  that  the 
charge  is  completely  met  and  successfully  refuted,  barring  a  very 
few  isolated  cases  where  oversight  or  incompetency  have  had 
the  usual  result.  Experience  shows  that  absolute  perfection 
was  not  attainable  in  work  of  this  magnitude,  yet  it  is  believed 
that  the  total  amounts  improi)erly  spent  for  these  reasons  on 
this  work  do  not  equal  the  cost  of  its  investigation. 

After  a  most  searching  and  biased  inquiry,  with  the  testimony 

brought  out  by  one  side  only  and  no  cross-examinations,  all  the 

charge*?  that  can  be  made  affecting  this  department  rest  on  no 

better  foundation  than  a  misunderstanding  of  facts  and  laws 

and  differences  of  opinion  which  may  or  may  not  be  thoroughly 

honest. 

LOCK  IMrROVEMENT. 

The  statements  in  both  reports  relating  to  the  subject  of  lock 
improvement  are  other  instances  of  carelessness  in  both  reports 
and  involve  a  considerable  number  of  misstatements,  misappre- 
hension of  facts,  and  incidentally  of  some  poor  judgment. 

On  page  12  of  the  Commissioners'  report  the  statement  is 
made  that  the  contemplated  improvement  did  not  include  the 
improvement    of   the   Lockport   locks   and   the  "  Sixteens "  at 
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Cohoes.  That  is  a  deliberate  misstatement,  for  the  law  contains 
no  exception  and  was  absolutely  mandatory.  By  way  of  ex- 
planation it  may  be  said  here  that  all  the  locks  on  the  Erie  canal, 
except  those  at  Lockport,  Newark,  Little  Falls  and  Cohoes,  have- 
already  been  lengthened  to  double  boat  length,  excepting  also 
all  locks  below  Cohoes,  which  form  the  outlet  from  the  canal 
to  the  Hudson  river,  and  which  it  is  not  necessary  or  advisable 
to  lengthen,  because  at  those  points  it  is  not  necessary  to  pass 
more  than  one  boat  at  a  time  because  all  fleet*  are  usually 
broken  up  at  these  points  in  making  up  the  river  tows.  The  rea- 
son for  leaving  until  this  time  the  improvement  of  the  other  locks- 
mentioned  is,  that  their  improvement  can  not  best  be  effected 
in  the  ordinary  manner,  because  of  their  peculiar  location  and 
surroundings.  At  Lockport,  for  instance,  it  would  be  physically 
impossible  to  lengthen  the  present  locks  in  the  usual  manner 
during  the  season  of  closed  navigation,  and  to  so  lengthen  them- 
would  surely  necessitate  the  closing  of  the  canal  for  one  seaBon. 
This  certainly  would  not  be  tolerated.  We,  therefore,  began  the 
study  of  other  types  of  locks,  and  have  found  the  subject  a  very 
interesting  and  difficult  one,  though  promising  most  satisfactory 
results  in  every  way.  It  was  found  that  several  varieties  of 
what  we  call  "  machine  locks  "  to  distinguish  them  from  the  old 
form  of  masonry  locks,  could  be  built  at  both  Lockport  and 
Cohoes,  so  as  to  accomplish  the  object  of  the  improvement  for 
very  much  less  money  than  would  be  required  under  the  old 
method.  Lockport  was  believed  to  be  the  best  place  to  build 
the  first  of  these  locks,  because  the  location  permitted  the  build- 
ing of  the  new  locks  without  in  any  way  interfering  with  traffic 
through  the  old  locks,  which  need  never  be  destroyed,  and  would 
always  remain  as  a  safety  valve  in  case  of  the  possible  failure  of 
the  new  lock  during  what  might  prove  to  be  its  experimental 
stages.  It  is  evident  from  the  language  of  the  reports  of  both 
the  Commission  and  its  engineers  that  this  feature  at  Lockport 
was  not  understood.  Proof  of  this  is  to  be  found  in  their  recom- 
mendation that  the  first  of  these  locks  be  built  at  Newark  to 
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replace  the  three  existing  locks  there  which  are  now  on  a  bad 
curve,  which  is  easily  susceptible  of  realignment,  with  whatever 
form  of  lock  may  be  adopted.  Here  the  old  locks  could  be  used 
the  same  as  at  Lockport  until  the  new  lock  was  in  perfect  work- 
ing order.  The  situation,  however,  is  radically  diflferent.  than 
at  Lockport,  because  at  Lockport  the  building  of  the  machine 
lock  is  economical,  while  at  Newark,  such  a  lock  would  cost  over 
1200,000  more  than  the  two  contemplated  ordinary  locks,  with- 
out effecting  any  appreciable  saving  in  any  other  direction.  We, 
therefore,  long  ago  concluded  that  the  building  of  such  a  lock 
at  Newark  would  be  an  inexpedient  and  unwarranted  undertak- 
ing, the  great  cost  of  which  could  not  possibly  be  justified, 
especially  in  view  of  the  fact  that  all  the  conditions  which  lead 
the  Commission  and  its  engineers  to  suggest  this  place  as  the 
proper  point  for  the  first  installation,  exist  also  at  Lockport. 
So  far  as  the  Commissioners'  charge  (see  page  38),  that 
149,391.32  was  improperly  expended  for  the  plans  for  the  Lock- 
port  and  Cohoes  locks  is  concerned,  it  should  be  stated  that  at 
the  time  these  plans  were  undertaken,  we  had  very  good  reasons 
to  believe  that  the  amounts  of  other  work  to  be  done  could  be 
so  reduced  as  to  leave  sufficient  funds  available  for  these  locks. 
In  fact  the  estimates  at  contract  prices  at  that  time  showed  that 
INractically  one-third  of  the  whole  work  was  contracted  for  for 
one-third  of  the  available  sum.  After  much  study  on  the  subject 
it  was  believed  that  at  least  three  types  of  locks  were  available, 
and  since  none  of  these  ever  had  been  built,  it  was  thought  best  in 
order  to  reach  an  intelligent  conclusion  on  points,  of  comparative 
efficiency,  as  well  as  cost,  to  prepare  plans  of  each  type  of  lock. 
The  matter  was,  of  course,  a  serious  one,  involving  a  consider- 
able exi>enditure  for  plans,  but  it  was  so  full  of  promise  in  various 
directions  that  we  decided  to  go  ahead,  providing  the  approval 
of  the  Canal  Board  could  first  be  had.  The  matter  was  thor- 
oughly discussed  at  a  Canal  Board  meeting  when  the  Comp- 
troller, Attorney-General,  Superintendent  of  Public  Works  and 
State  Engineer  were  present,  and  their  opinion  was  that  the 
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work  was  proper,  and  it  was  accordingly  started.    Over  two 
years'  conscientious  study  by  the  officers  of  this  department  and 
other  Capable  engineers  have  been  devoted  to  this  subject,  and  it 
is  believed  that  the  plans  that  have  been  prepared  and  sub- 
mitted for  the  Lockport  locks  are  well-nigh  perfect,  and  that 
no  serious  points  that  would  effect  a  satisfactory  installation 
have  been  overlooked.    The  Commission's  engineers  seem  to  sUg- 
gest  in  a  vague  sort  of  way  that  th^  plans  for  other  machine 
locks,  which  have  been  built  in  Prance  and  Belgium,  might  have 
been  adopted  here  in  preference  to  the  proposed  p'ans.     Further 
study  into  the  subject  would  probably  convince  them  as  it  has 
us  of  the  almost  impossibility  of  such  a  course,  because  the 
needs  here  are  for  a  lock  of  more  than  double  the  length  and 
weight  of  those  they  have  in  mind,  and  they  forget  that  some 
designs  are  only  economical  within  certain  well-defined  limits. 
These  facts  are  not,  however,  mentioned  in  either  of  the  re- 
ports which  also  carefully  avoid  any  mention  of  the  great  sav- 
ings of  time  and  money  that  could  be  effected  by  building  the 
proposed  locks.     Was  this  feature  unworthy  of  comment?    The 
situation  at  Little  Falls  has  also  been  carefully  studied,  but  the 
problem  there  is  a  difficult  one.     A  variety  of  plans  could  be 
adopted,  each  of  which  would  be  an  improvement  over  the  pres- 
ent situation.     A  proper  determination  of  the  comparative  cost 
and  desirability  of  these  several  plans  will  involve  a  consider- 
able sum  of  money  for  preliminary  study,  and  as  the  work  has 
progressed,  and  it  has  been  seen  that  funds  for  the  construction 
could  not  be  available,  further  studies  at  this  point  have  been 
dropped.     It  is  certain,  however,  that  the  statement  on  page  12 
of  the  engineers'  report  that  the  cost  of  pneumatic  or  machine 
locks,  at  Newark  and  Little  Falls,  would  either  "  expedite  traffic 
or  economize  the  cost  of  construction  "  is  grossly  erroneous.    As 
a  matter  of  fact  such  locks  in  either  location  will  cost  nearly  or 
more  than  double  those  which  have  been  contemplated  by  the 
present  canal  officials,  while  the  saving  of  time  would  not  in 
either  case  exceed  fifteen  minutes.     Such  a  slight  saving  does 
not  in  any  way  benefit  canal  traffic,  and  the  expenditure  of  hun- 
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dreds  of  thousands  of  dollars  to  attain  it  would,  therefore,  be 
decidedly  "  improper." 

An  important  point  connected  with  the  lock  improvement  prob- 
lem seems  to  have  been  overlooked.  The  object  of  this  whole  im- 
provement is  not  solely  the  renovation  of  the  canals  for  the  sake 
of  the  renovation,  but  its  aim  is  to  make  it  x)ossible  to  handle 
larger  cargoes.  That  would  mean  lower  rates  and  unquestion- 
ably a  suflScient  increase  of  commerce  to  m^ke  the  outlay  a  pay- 
ing one  both  to  the  State  and  to  the  boatmen. 

An  enormous  volume  of  commerce  has  been  drifting  away  from 
us.  It  is  being  diverted  by  modern  competing  routes  to  points 
outside  of  this  State.  We  seek  to  reclaim  it.  That  can  only  be 
done  through  the  medium  of  increased  speed  or  increased  cargoes. 
The  first  is  admitted  to  be  not  feasible,  unless  at  a  great  waste  of 
energy,  because  of  the  limited  cross-section  of  the  canal  and  other 
reasons,  while  the  latter  is  easy  of  accomplishment  and  will  surely 
follow  the  completion  of  this  improvement.  More  time  than  is 
now  consumed  will  be  required  to  handle  the  increased  cargoes. 
It  is  now  barely  possible  to  make  seven  round  trips  per  season. 

The  larger  cargoes  must  be  handled  in  the  same  time  or  the 
improvement  is  of  no  avail.  How  shall  we  save  the  difference  in 
time?  The  proposed  Lockport  and  Cohoes  locks  offer  the  solu- 
tion. 

Another  important  point  is  the  great  saving  in  maintenance 

and  operating  expenses  that  these  proposed  locks  would  make 

I>08sible.     At  Cohoes  alone  this  would  amount  to  over  f45,000 

annually,  while  the  further  saving  of  water  which  could  be  used 

by  the  Cohoes  mills  would  be  of  inestimable  value  to  thousands 

of  people. 

BEKME  SLOPE  WALLS. 

The  next  adverse  criticism  of  the  Commission's  engineers  re- 
lates to  slope  wall  on  the  berme  bank  (pages  12  and  13.)  The 
statement  is  made  in  such  a  general  manner  as  to  lead  to  the 
conclusion  that  large  sums  of  money  had  been  wasted  by  the 
present  oflScials  in  building  slope  walls.  As  a  matter  of  fact, 
very  little  new  slope  wall  has  been  built  on  the  l^erme  side,  and 
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then  only  where  ii  seemed  absolutely  necessary  in  order  to  main- 
tain the  banks.    The  extent  of  this  work  was  as  follows: 

Length  (miles).  Cost*  V 

Eastern  Division 0.00  0.00 

Middle  Division 10.02       |102,500 

Western  Division .495  8,117 

Totals 10.515     |110,617 


Note.— The  length  of  canal  under  contract  Is  800  miles. 

On  the  Eastern  Division  no  new  slope  wall  has  been  built  on 
the  berme  side,  but  a  small  amount  of  "  wash  wall "  has  been 
built  to  protect  short  lengths  of  banks  at  three  culverts  and  along 
a  street  in  the  city  of  Schenectady. 

The  marl  and  quicksand  on  the  Jordan,  Port  Byron  and  Monte- 
zuma levels  made  some  kind  of  wall  a  necessity,  hence  these  fig- 
ures for  the  Middle  Division. 

The  balance  of  the  work  has  been  in  underpinning  and  topping 
out  old  walls  for  the  existence  of  which  or  the  wisdom  of  their 
construction  the  present  officials  can  not  possibly  be  responsible. 
Since  the  walls  were  in  existence,  but  one  of  two  things  could 
be  done,  either  they  could  be  underpinned  and  saved,  or  they 
could  have  been  torn  out,  leaving  the  earth  slopes  as  recom- 
mended by  the  Commission's  engineers.  Does  any  one  believe 
that  the  latter  course  would  not  have  led  to  merited  censure? 

Patchwork  repairs,  as  applied  to  these  walls,  must  be  done  to 
match  the  old  structure,  and  the  form  and  extent  of  the  latter 
may,  therefore,  under  all  circumstances,  preclude  the  possibility 
of  improving  the  design  as  in  this  case. 

WATER  SUPPLY  AND  SURPLUS  WATERS. 

Considerable  space  is  given  to  the  question  of  water  supply  and 
the  use  of  surplus  canal  waters,  but  except  the  fixing  of  the  grade 
of  canal  bottom  to  a  depth  greater  than  nine  feet  from  theoretical 
water  surface  at  the  head  of  the  Lockport  locks,  all  that  has  been 
said  on  this  score  affects  the  Department  of  Public  Works  and  not 
this  Department.    That  the  situation  in  this  respect  could  be  im- 
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proved  under  certain  conditions  is  not  to  be  doubted,  but  it  would 
only  have  been  fair  to  admit  that  part  of  the  trouble  is  and  always 

•r 

has  been  beyond  the  control  of  the  Canal  Commissioners,  the 
Canal  Board,  and  more  recently  of  the  various  Superintendents 
of  Public  Works.  This  Department  has  called  attention,  time 
after  time,  in  its  annual  reports  to  the  existing  conditions  and 
recommended  remedial  action.  That  is  as  far  as  this  Depart- 
ment has  any  authority  to  proceed  in  this  connection. 

With  the  whole  question  of  water  supply  on  the  Western  Di- 
vision, reference  should  be  had  to  pages  173  to  222,  inclusive,  of 
the  State  Engineer  and  Surveyor's  annual  report  for  1896.  The 
adoption  of  the  grades  west  of  Lockport  was  based  largely  on 
the  special  report  by  George  W.  Rafter,  C.  E.,  member  of  the 
American  Society  of  Civil  Engineers,  contained  in  the  pages 
above  referred  to.  To  assume  that  the  extra  depth  above  Lock- 
port  which  they  say  has  or  will  cost  f  125,000,  was  entirely  for 
the  benefit  of  the  milling  interests  at  Lockport  and  along  Eight- 
een Mile  creek,  is  not  a  fair  statement  and  is  not  founded  on 
facts.  The  primary  object  of  the  thirteen-foot  channel  in  the 
narrow  rock  cut  above  Lockport  was  to  avoid  excessive  currents 
and  provide  suflScient  feed  water  at  all  times  for  the  sixty-two 
mile  level  between  Lockport  and  Montezuma,  on  which  portion 
it  has  always  been  difficult  to  provide  sufficient  water  to  main- 
tain navigation  at  all  times,  even  when  all  the  waste  gates,  in- 
cluding those  at  Eighteen  Mile  creek,  were  tightly  closed.  This 
is  due  to  the  fluctuations  of  water  surface  of  Lake  Erie.  In  fact, 
boats  were  stranded  along  this  sixty-two  mile  level  in  question 
during  the  last  days  occupied  in  the  preparation  of  the  Commis- 
sioners' report,  namely,  on  July  10  and  11,  1898.  The  same  con- 
dition also  existed  several  times  during  the  month  of  August, 
1897.  It,  therefore,  followed  that  exclusive  of  the  question  of 
providing  water  for  milling  purposes,  a  larger  proportionate  part 
of  it  must  be  provided  strictly  for  navigation.  In  other  words,  the 
cross-section  of  the  canal  prism  in  the  long  narrow  rock  cut  just 
west  of  Lockport  must  be  increased  to  a  greater  extent  than  the 
cross-section  east  of  that  line.    The  question  of  the  disturbance 
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of  the  old  silted  bottom  of  the  prism,  undoubtedly  involving^ 
greatly  increased  filtration,  had  also  to  be  considered,  and  it  has 
not  yet  been  proven  that  the  adopted  cross-section  is  even  suffi- 
cient to  provide  the  water  that  will  be  needed  strictly  for  navi- 
gation.   That  the  reverse  may  be  true  is  easily  possible. 

If  the  canal  through  the  rock  cut  mentioned  were  as  wide  a» 
the  other  portions  and  had  admitted  the  passage  of  sufficient 
water  under  the  old  conditions,  then  it  would  only  have  been 
necessary  to  increase  the  cross-section  through  this  rock  cut  to- 
the  same  extent  as  was  done  on  the  other  portions,  but  that  was 
not  the  case  and  the  omission  on  the  part  of  the  Commissioner* 
to  so  state  it  leads  to  erroneous  impressions  and  adverse  criti- 
cism. The  cross-section  could  be  increased  only  by  widening  or 
by  deepening.  If  by  deepening,  every  foot  of  excavation  added 
to  the  cross-section;  if  it  had  been  done  by  widening,  an  enor- 
mous portion  of  rock  excavation  would  have  been  required  above 
the  w^ater  line,  since  the  walls  of  the  rock  cut  are  from  fif- 
teen to  thirty-five  feet  high  and  extend  along  a  distance  of  about 
three  miles.  It  can  not,  therefore,  be  conceded  that  improper 
work  was  done  or  even  poor  judgment  used  in  locating  these 
grades. 

The  statement  that  all  the  water  used  at  Lockport  is  returned 
to  the  canal  will  bear  repetition,  and  the  fact  that  the  temporary 
diversion  of  this  water  has,  without  being  in  any  way  detrimental 
to  the  State,  been  the  basis  of  the  growth  of  a  large  and  prosper- 
ous city,  on  the  valuation  of  which  the  State  collects  large  sums 
annually  in  taxes,  is  the  reason  usually  advanced  why  the  State 
should  allow  the  use  of  such  water  for  a  nominal  consideration. 
It  does  not,  however,  follow  that  any  company  should  be  given  a 
monopoly  of  this  water  privilege  at  the  expense  of  the  other  con- 
sumers. 

The  situation  at  Eighteen-Mile  creek,  to  which  reference  is 
made,  is  radically  different  because  any  water  taken  from  the 
canal  at  that  point  is  never  returned.  A  spillway  at  this  point 
is  an  absolute  necessity.  The  surplus  waters  at  this  point  pass 
through  an  opening  in  the  bottom  of  the  canal  so  as  to  avoid 
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side  draught  on  the  boats.  The  water  then  rises  into  a  forebay, 
the  walls  of  which  form  a  spillway  at  the  same  elevation  as 
water  surface  in  the  canal.  Its  operation  is  thus  far  really  au- 
tomatic. However,  this  section  of  the  canal  is  subject  to  con- 
siderable Suctuations  of  water  surface,  and  in  order  to  control 
these  fluctuations,  it  has  also  been  necessary  to  introduce  a 
series  of  gates  into  the  walls  of  the  forebay.  If  these  gates  are 
honestly  attended  to  by  the  person  appointed  for  that  work  by 
the  Superintendent,  then  the  State  can  not  suffer.  To  select 
men  who  will  tend  these  gates  conscientiously  seems  to  have 
been  one  of  the  great  troubles  in  this  connection  throughout  the 
entire  length  of  the  canals  since  their  construction. 

PROPOSED  CHANGES  OF  ROUTE. 

A  considerable  portion  of  the  report  of  the  Commission's 
engineers  is  devoted  to  proposed  changes  of  route  along  all  three 
canals  embraced  in  the  improvement  under  discussion.  It  is 
certain  that  the  location  could  have  been  improved  in  many 
places  when  the  canals  were  originally  built,  and  some,  if  not  all, 
-of  the  suggestions  made  toward  that  end,  at  least  deserve  careful 
consideration,  but  it  is  a  subject  wholly  beyond  the  scope  of  the 
mandatory  laws  which  direct  the  present  improvement  and  in 
the  preparation  of  which,  strange  as  it  may  seem,  the  canal  offi- 
cials had  no  voice  whatever.  Some  of  the  suggestions  are  by  no 
means  new  and  some  of  them  are  practically  impossible  of  accom- 
plishment for  political  and  economic  reasons.  The  canals  were 
not  built,  are  not  maintained  and  will  never  be  changed  on  purely 
scientific  or  engineering  reasons.  The  whole  canal  question  is 
viewed  in  such  different  lights  from  the  different  sections  of  this 
great  big  State,  that  it  has  always  been  and  always  will  be 
necessary  to  compromise  on  all  canal  matters.  It  is  a  matter  of 
history  that  some  of  the  lateral  canals,  some  of  which  have  been 
abandoned,  some  of  which  are  still  used  as  feeders,  and  practi- 
cally all  of  which  have  never  produced  returns  commensurate 
with  their  cost,  were  purely  matters  of  "  log  rolling  "  and  com- 
promise in  the  Legislature.    Glaring  examples  of  the  unwisdom 
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of  this  course  are  to  be  seen  in  the  location  of  the  canal  between 
the  upper  and  lower  Mohawk  aqueducts,  where  the  Mohawk  river 
is  needlessly  crossed  twice  with  very  expensive  aqueducts,  simply 
to  get  part  of  the  canal  into  Saratoga  county.    Another  such 
example  is  the  building  of  an  artificial  canal  on  the  very  banks 
of  the  Hudson  river  between  Watervliet  and  Albany,  a  distance 
of  about  four  miles,  including  the  unnecessary  building  of  Erie 
locks  Nos.  1  and  2  and  two  locks  at  Port  Schuyler  side  cut. 
Albany  county's  legislators  were  responsible  for  this  waste  in  the 
beginning  and  they  would  probably  protest  most  earnestly  and 
probably  successfully  against  the  closing  of  this  portion  of  the 
canal  if  it  were  suggested  now.    The  canal  officials  have  appreci- 
ated that  the  unsatisfactory  physical  condition  of  the  canals  and 
other  conditions  incident  to  traffic  thereon  were  rapidly  robbing 
this  State  of  a  vast  amount  of  valuable  commerce,  and  they, 
therefore,  conceived  it  to  be  their  duty  to  proceed  with  the  work 
authorized  with  all  possible  speed,  making  the  best  of  the  condi- 
tions as  they  existed,  and  not  confusing  the  subject  with  all  sorts 
of  new  schemes  which  might  and  doubtless  would  have  delayed 
the  whole  project  for  many  years.    In  fact  many  well-informed 
people  argue  that  the  constitutional  prohibition  against  abandon- 
ing any  of  the  canals  would  afifect  the  proposed  changes.    Most 
of  the  suggestions  made  by  the  Commission's  engineers  have,, 
with  greater  or  less  modification,  been  discussed  for  years.    The 
whole  subject,  however,  is  entirely  foreign  to  the  present  im- 
provement and  need  not  be  discussed  at  greater  length  here. 

SPECIFIC  CRITICISMS  OF  SPECIFIC  CONTRACTS. 

Eastern  Division,  Contract  No.  8,  on  Champlain  canal  at 
Waterford. — The  Commission  has  probably  devoted  more  time 
during  the  investigation  and  more  space  in  the  report  to  this  than 
to  any  other  contract.  It  involves  questions  of  unbalanced  bids, 
embankment  or  "  overhaul "  classification,  extra  work  due  to 
breaks,  and  a  confiict  of  judgment  between  the  resideht  engineer 
and  his  superior  officers. 

That  it  has  afforded  opportunities  for  adverse  criticism  can  not 
be  disputed,  but  so  much  information  has  been  given  to  the  Com- 
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mission  both  in  and  outside  of  the  sworn  evidence  about  the 
reasons  and  conditioins  coinneoted  with  the  contract  that  it  was 
only  reasonable  to  expect  that  fair  mention  thereof  would  be 
made  in  the  report  of  this  supposedly  impartial  Commission. 
They  do  not  state  the  case  fully  or  fairly.  Whalen  and  Higgins 
were  the  lowest  bidders  on  this  contract  on  the  basis  of  the 
bidding  sheets.  All  of  the  prices  were  reasonable  and  in  fact 
low  for  each  of  the  items  except  "  embankment,"  for  which  the 
bid  called  for  eighty  cents  per  cubic  yard.  The  contractors  were 
known  to  be  men  of  ability  and  energy,  and  as  a  matter  of  fact, 
they  showed  this  by  completing  their  contract  ahead  of  any 
of  the  others.    It  unfortunately  happened  that  unless  spoil  banks 

were  provided  for  a  large  portion  of  the  excavisited  materials, 

• 

they  would  have  to  be  hauled  more  than  1,000  feet,  and,  there- 
fore, be  paid  for  also  as  embankment  at  the  high  price  named. 
This  was  the  only  questionable  feature  of  the  bid.  After  due 
consideration,  the  State  Engineer  assured  the  Superintendent  of 
Public  Works  that  such  spoil  banks  could  and  would  be  acquired, 
and  that,  therefore,  the  quantity  of  embankment  shown  in  the 
bidding  sheet  need  not  be  exceeded.  Had  that  been  done  and  the 
work  carried  out  according  to  instructions,  the  bid  would  not 
have  been  an  unbalanced  one,  and  as  a  matter  of  fact  the  con- 
tract would  have  been  completed  for  f  10,406  less  than  the  engi- 
neer's estimate  on  which  the  contract  was  based.  This  does  not 
take  into  consideration  the  cost  of  breaks,  which  would  have 
been  extra  work  under  any  circumstances. 

In  order  to  carry  out  the  promise  made  to  the  Superintendent 
regarding  the  spoil  banks  on  this  work,  the  State  Engineer, 
IXeputy  State  Engineer,  division,  resident,  first  assistant  and  assis- 
tant engineers  all  were  on  the  ground  together  soon  after  the  con- 
tract was  awarded  and  selected  such  spoil  banks  as  could  be  made 
available.  The  moet  x>Ofiitive  instructions  were  then  and  there 
igiven  by  the  State  Ehigineer,  and  aH  testimony  agrees  on  this 
point,  that  the  quantity  of  embankment  or  overhaul  for  which  the 
excessive  price  was  named  in  the  contract,  should  not,  under  any 
circumstances,  be  exceeded.    Instructions  were  also  given  at  the 
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same  time,  providing  for  the  surveys  of  these  spoil  banks  that  had 
been  selected,  and  they  were  afterward  duly  acquired  by  the  State 
in  the  manner  prescribed  by  law.  The  Commission's  statement 
(page  23),  that  these  were  not  acquired;  is  an  error  for  which  there 
is  no  good  excuse,  for  they  had  full  information.  The  use  of  this 
land  for  the  purpose  intended  made  it  necessary  to  remove  quite 
a  number  of  buildings  which  could  not  be  touched  until  the  land 
had  been  acquired.  The  best  information  at  that  time  was,  and  it 
is  susceptible  of  proof  to-day,  that  these  spoil  banks,  which  were 
all  that  could  be  made  available,  would  not  accommodate  all  of 
the  surplus  material,  and  that  about  5,000  yards  (the  'bidding  sheet 
called  for  5,640  yards)  must  necessarily  be  hauled  more  than  1,000 
feet  to  some  place  of  deposit,  and,  therefore,  be  paid  for  also  as 
"  embankment."  There  is  a  culvert  on  Second  street,  in  Water- 
ford,  which  the  State  recently  rebuilt,  but  the  appl*opriation  for 
the  work  did  not  suffice  for  sufficient  grading  to  properly  com- 
plete the  work,  which  is  on  the  principal  street,  leading  to  the 
Delaware  and  Hudson  railroad  station. 

The  work  in  its  unfini^ed  condition  was  an  eyesore  to  the  citi- 
zens, and  on  their  suggestion  it  was  finally  agreed  that  the  mate- 
rial which  must  necessarily  be  paid  for  as  embankment,  under  any 
circumstances,  should  be  hauled  to  this  point  and  used  to  complete 
the  proper  grading  of  the  street.  The  contractors  were  taking 
advantage  of  the*  fine  December  weather  to  complete  their  excava- 
tion before  frost  interfered,  and  therefore  had  a  large  force  of  men 
and  teams  on  the  work.  The  spoil  banks  were  not  yet  available 
for  his  use,  though  the  efforts  to  make  them  so  were  being  pushed. 
In  fact  a  special  corps  of  engineers  was  detailed  to  make  the  sur- 
veys! therefor,  in  order  to  save  time.  All  of  the  material  that  could 
be  disposed  of  within  the  1,000  feet  limit  of  haul  had  been  ex- 
cavated, and  unless  the  contractor  could  proceed  to  take  the  5,000 
yards,  or  thereabouts,  of  surplus  material  to  the  above-mentioned 
culvert,  he  would  have  been  obliged  to  suspend  work  and  disband 
bis  forces  then  engaged  in  excavating  until  the  spoil  banks  were 
made  available.  At  that  season  of  the  year  every  day  of  fine 
weather,  which  then  obtained,  was  of  great  value  to  the  contrac- 
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tor,  and  there  seemed  no  reaaon  why  he  should  not  profit  by  it. 
Resident  Engineer  Himes  had,  however,  directed  that  no  material 
be  hauled  to  the  culvert  until  the  spoil  banks  had  been  filled.  As 
the  figures  of  the  assistant  engineer  in  charge  (now  Resident  En- 
gineer John  G.  Tait)  indicated,  as  has  been  said,  that  there  would 
be  5,000  yards  of  waste  material  available  for  use  at  the  culvert, 
this  seemed  like  an  unnecessary  interference  with  the  operations 
of  the  contractor,  and  on  protest  by  the  contractors,  Mr.  Himes' 
decision  was  overruled  by  the  Deputy  State  Engineer  in  a  letter, 
which  is  quoted  on  page  O-l  of  the  Oommisadoners'  report.  The 
letter  seems  to  be  clear  enough  in  view  of  the  fact  that  all  of  the 
conditions,  as  above  stated,  were  well  understood  by  Mr.  Himes, 
Mr.  Tait,  and  all  of  the  other  engineers. 

Complaints  regarding  the  unwarranted  interference  with^.  the 
contractors'  operations  at  numerous  points  by  Mr.  Himes  were,  at 
that  time,  frequent  occurrences,  and  were  the  subject  of  comment 
and  sometimes  ridicule  in  the  division  engineer's  office,  with  whicJi 
he  was  connected.  He  had  frequently  been  counseled  against 
such  a  course  by  the  various  engineers  in  the  State  and  division 
engineers'  offices,  unless  the  very  best  of  grounds  could  be  shown, 
as  otherwise  it  might  be  reasonably  expected  that  ^uch  inter- 
ference would  form  the  basis,  as  it  frequently  has,  of  litigation  to 
enforce  claims  for  damages  because  of  unwarranted  and  unjustifi- 
able delays.  That  there  was  friction  on  this  account  between  Mr. 
Himes  and  the  other  engineers  was  well  knofwn,  and  the  fact  is 
that  he  rebelled  against  what  he  regarded  as  being  overruled,  and 
paid  no  further  attention  to  this  feature  of  this  contract.  His  un- 
justifiable interpretation  of  the  orders  he  received  from  the  Deputy 
State  Engineer  led  to  the  placing,  not  only  of  5,000  yards  of  waste 
excavation  but  of  all  the  remaining  excavation  in  tihe  vicinity  of 
the  Second  street  culvert,  instead  of  on  the  spoil  banks,  as  was 
expected.  The  entire  work  was  finished  in  a  very  few  days,  and 
when  called  upon  to  show  why  the  spoil  banks  had  not  been  used 
as  planned,  he  seemed  to  be  quite  as  surprised  as  his  superiors  to 
realize  that  it  had  not  been  done  and  that  he  had  allowed  the  work 
to  run  away  from  him.    Not  a  yard  of  material  was  placed  on 
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any  of  these  spoil  banks,  and  they  were  afterward  abandoned  by 
formal  action  of  the  Canal  Board. 

The  whole  deplorable  situation  was  dne  to  Mr.  Himes's  neglect, 
part  of  which  was  caused  by  pique,  and  part  from  another  cause 
which  should  be  mentioned  to  show  the  characteristics  of  the  man. 
Prior  to  this  time,  he  had  asked  the  State  Engineer's  permission 
to  enter  the  Albany  Law  School,  using  such  &pare  time  as  he 
might  have  in  that  line.  He  was  told  that  it  was  certain  that  his 
duties  as  resident  engineer  would  require  all  his  time  and  energies, 
and  that  he  would  be  called  upon  to  resign  if  he  began  the  study 
of  law  as  contemplated.  That,  he  said,  he  did  not  care  to  do  and 
the  matter  was  supposed  to  be  cldsed,  but  the  records  of  the  Law 
School  show. that  he  did  enter  as  a  student  on  September  22,  1896, 
and  that  he  continued  his  studies  during  the  term  of  1896  and 
1897.  His  mind  was  principally  occupied  with  his  law  studies,  his 
text-books  being  carried  about  with  him  on  the  trains,  and  it  has 
since  been  learned  that  during  a  good  portion  of  the  time  he  was 
pursuing  them,  his  field-work  was  done  largely  over  the  long-dis- 
tance telephone,  because  he  could  not  well  be  at  the  Law  School 
and  in  the  field  at  the  same  time.  He  was,  however,  very  careful 
to  see  to  it  that  his  legal  studies  were  unknown  to  the  State  or 
Deputy  State  Engineer. 

Closely  following  the  trouble  over  this  "embankment"  at  Water- 
ford,  came  other  trouble  connected  with  breaks  on  the  same  con- 
tract, the  total  cost  of  repairing  which  was  about  $16,000,  a  large 
part  of  which  was  chargeable  to  a  lack  of  experience  and  judg- 
ment of  this  same  Mr.  Himes.  The  towpath  bank  from  the  Dela- 
ware and  Hudson  railroad  bridge,  about  a  quarter  of  a  mile  north- 
erly, has  been  leaky  for  over  seventy  years,  due  to  faulty  original 
construction.  One  night  in  the  spring  of  1897,  part  of  the  ex- 
cavated material  that  had  been  placed  outside  this  towpath  bank 
began  to  slide.  The  trouble  was  solely  due  to  the  thawing  of  the 
new  bank  and  the  deep  layer  of  muck  on  which  it  rested.  The  cUd 
hank  remained  intact  Mr.  Himes  was  called  at  2  a.  m.,  and  went 
immediately  to  the  scene.  Numerous  engineers  SJid  canal  oflBcials 
heard  stories  of  serious  trouble  there  on  their  arrival  at  their 
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offices  the  following  morning  and  they  alao  went  to  investigate. 
They  found  that  Mr.  Himes  had  ordered  a  long  trench  dug  t?hrough 
the  middle  of  the  towpath,  which  was  to  have  a  double  row  of 
sheet  piling  driven  along  its  entire  length  and  afterward  be  filled 
with  puddle.  A  large  force  of  men  were  at  work  and  the  work 
had  progressed  »o  far  that  there  was  nothing  left  to  do  but  finish 
what  was  then  nearly  done  and  order  no  more  to  be  started.  The 
excavation  in  the  towpath  showed  it  to  be  hard  and  perfectly  dry 
down  to  five  feet  below  canal  bottom,  or  for  a  depth  of  fourteen 
feet. 

Everybody  but  Mr.  Himes  realized  that  a  very  serious  mistake 
had  been  made  by  thus  cutting  the  towpath  into  two  disconnected 
parts,  the  outside  part  of  which  afterward  began  to  slide  and  had 
to  be  protected  at  considerable  expense.  Other  instances!  of  this 
lack  of  judgment  were  frequent  at  the  time  and  were  at  least 
partially  responsible  for  his  resignation. 

His  clash  with  the  State  Engineer  over  a  matter  of  classification 
on  Gallo  &  McNiece's  Eastern  Division  Contract  No.  4  is  a  case  in 
point,  which  the  Commission  has  not  failed  to  notice,  and,  of 
course,  criticise.  Here  Mr.  Himes'  judgment  was  opposed  to  that 
of  the  first  assistant,  division  and  State  engineers,  and  careful 
records,  which  showed  that  the  material  in  question  was  actually 
costing  |1.86  per  yard  to  excavate  with  good  management.  The 
contract  price  for  rock  was  |1.25.  To  get  fair  treatment  the  con- 
tractors were  forced  to  appeal  to  the  State  Engineer,  whose  de- 
cision was  backed  by  the  opinions  of  the  division  and  first  as- 
sistant engineers,  both  of  whom  are  men  of  large  experience. 
His  motives  during  the  investigation  should,  therefore,  be  appar- 
ent. The  Commissioners  were  fully  aware  of  all  these  facts  and 
might  reasonably  have  considered  them  fairly,  but  instead  they 
felt  called  upon  to  say,  page  84,  "  if  instead  of  such  support  they 
are  snubbed  and  overruled  when  too  active  in  enforcing  the  rights 
of  the  State,  the  result  is  demoralizing.  So  far  as  we  have 
learned,  the  only  instance  in  which  the  engineers  have  been 
brought  in  collision  with  the  heads  of  the  Department  occurred 
in  cases  where  they  were  too  tenacious  of  the  rights  of  the  State." 
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The  case  of  Assistant  Engineer  John  C.  Wait  is  another  in 
point,  though  his  authority  was  confined  to  the  specific  work  to 
which  he  might  be  assigned.  He  was  asked  to  resign,  because 
the  alternative  was  the  resignation  of  the  first  assistant,  resident 
and  division  engineers  of  the  Middle  Division,  who  had  tolerated 
his  erratic  conduct,  disobedience  of  orders  and  generally  trouble- 
some makeup  on  this  and  other  State  work  until  "  forbearance 
ceased  to  be  a  virtue."  His  testimony,  however,  has  been  ex- 
ploited by  the  Commission  to  the  exclusion  of  much  important 
matter  that  might  have  been  added  to  its  advantage  and  that  of 
the  canal  officials. 

It  does  not  now  seem  desirable  from  any  standpoint  that  we 
should  attempt  to  answer  all  of  the  criticisms  that  have  been 
made.  Some  of  them  are  not  of  sufficient  importance  to  justify 
an  explanation,  and  the  more  important  of  them  are  covered  by 
what  has  been  said  in  the  foregoing  statement.  Page  after  page 
might  be  written  to  show  that  a  very  great  many  of  the  criticisms 
are  not  based  on  either  the  facts  or  the  evidence,  and  that  many 
of  the  figures  submitted  in  both  the  reports  are  erroneous.  In 
fact,  there  is  hardly  a  table  or  statement  where  figures  are  used 
that  is  correct.  The  table  of  mileage  completed  is  a  case  in  point, 
and  does  not  give  the  canal  officials  fair  credit  for  the  work  that 
has  been  accomplished. 

Another  instance  of  this  careless  handling  of  figures  of  so  much 
importance  is  to  be  found  on  page  7  of  the  abstract  of  the  report 
prepared  by  the  Commission,  where,  on  page  7,  it  states  "  the  cost 
of  hardpan  classification,  including  shale,  on  Western  Division, 
is  1291,277."  This  was  unfair  to  the  canal  officials,  because  the 
statement  has  been  published  broadcast,  and  the  inference  is  that 
the  other  divisions  had  spent  about  the  same  sum  for  classifica- 
tion. The  facts  are,  however,  that  the  sum  mentioned  covered 
the  entire  cost  of  classification  on  all  three  divisions  and  all  three 
canals. 

On  page  84  of  the  Commissioners'  report  the  details  of  the  state- 
ment are  given,  and  to  illustrate  again  this  careless  use  of  figures, 
we  desire  to  state  that  only  one  of  the  amounts  in  that  table  is 
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correct,  but  even  though  they  were  all  correct  the  table  has  an 
error  of  |9,000  in  addition.  The  correct  figures  will  be  found  in 
the  table  given  in  this  statement. 

Some  of  the  criticisms  are  almost  ridiculous  and  they  also  need 
not  consume  much  time,  but  it  seems  proper  to  cite  a  case  in 
point.  On  the  first  page  of  the  engineers'  report  they  say:  **  We 
think  that  the  specifications  for  masonry  are  defective  in  that 
they  called  for  headers  only  thirty  in^^hes  in  length,  irrespective 
of  the  rise  of  the  stone."  They  did  not  say  which  class  of  masonry 
this  refers  to,  but  as  the  specifications  for  all  other  classes,  ex- 
cept the  vertical  walls,  distinctly  calls  for  headers  much  longer 
than  thirty  inches,  they  must  refer  to  the  vertical  walls.  These 
are  from  two  to  two  and  one-half  feet  thick  on  the  top,  six  feet 
on  the  bottom  and  eleven  feet  high.  A  thirty-inch  header  will,, 
therefore,  reach  about  halfway  through  the  wall  at  any  point 
and  entirely  through  the  wall  for  a  good  portion  of  its  height. 
Moreover,  thirty  inches  is  the  minimum  and  not  the  maximum 
length.  Such  criticisms  only  serve  to  indicate  the  desire  to  find 
something  to  criticise.  There  are,  however,  a  great  many  criti- 
cisms which  are  deserving  of  attention.  These  refer  to  specific 
things  on  specific  contracts.  The  discussion  of  these  begins  on 
page  46  of  the  Commissioners'  report  and  continues  up  to  and  in- 
cluding page  83. 

EASTERN  DIVISION. 

Note. — In  order  to  avoid  tedious  quotations,  only  the  substance  of  the  criticisms  contained  In  the 
reports  of  the  Comhilssion  and  Its  engineers  are  herein  ^l^en.  A  complete  understanding  of  all  the 
questions  Would  be  facilitated  by  reading  those  rpiM)rt8  In  connection  herewith. 

The  remarks  on  page  4G,  relating  to  contracts  Nos.  4,  30  and 
6,  and  on  page  49,  regarding  contracts  5  and  6,  relate  to  misun- 
derstanding of  instructions  and  errors  and  omissions  by  the  as- 
sistant engineers  on  those  contracts,  which  were  not  discovered 
in  the  oftices  of  either  the  division  or  the  State  Engineer  prior  to- 
awarding  the  contracts.  That  they  should  have  been  discovered 
can  not  be  denied,  but  the  only  result,  except  on  the  Western  Di- 
vision contract  No.  5,  has  been  the  payment  for  the  increased 
quantities,  and  as  these  were  at  contract  rates,  which  were  fair 
and  equitable,  the  State  did  not  suffer.    Moreover,  the  Goramis- 
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sion  does  not  charge  that  it  did  suffer,  except  as  stated  on  con- 
tract 5.    This  will  be  considered  later  herein. 

On  page  63  some  unfair  statements  are  made  regarding  classi- 
fication on  contract  10.  Concerning  this  work,  Resident  Engineer 
Tait  says:  ^^I  felt  justified  in  making  the  classification,  becaase 
for  some  reason  there  was  a  strong  feeling  entertained  against 
this  contractor  by  Mr.  Himes  and  Mr.  Warner  (then  assistant  en- 
gineer), and  it  looked  to  me  as  if  this  feeling  had  affected  the 
dividing  line  between  earth  and  rock  to  the  contractor's  loss." 

Referring  to  the  statement  on  the  same  page  about  a  piece  of 
this  classified  material  becoming  soft  mud  on  being  immersed  in 
water  by  Mr.  North,  Mr.  Tait  also  said : 

"  There  is  no  way  in  which  1  can  answer  this  f  gallery  play '  of 
Mr.  North's  other  than  to  say  that  it  was  actuated  by  t\^e  same 
spirit  of  unfairness  and  misrepresentation  that  characterizes  the 
whole  report.  If  there  is  such  a  material  as  hardpan,  that  sam- 
ple was  from  it.  When  it  had  been  soaked  in  water  and  worked 
down  it  became  dissolved  into  '  gravel,  clay  and  sand,'  using  Mr. 
North's*  own  words.  On  reference  to  the  Century  Dictionary,  it 
will  be  seen  that  these  are  the  materials  specified  in  the  definition 
of  hardpan. 

"  On  this  contract  occurs  also  10,000  cubic  yards  of  laminated 
clay,  which  is  hardpan,  but  which  I  have  not  classified  as  rock, 
although  under  the  conditions  existing  on  this  contract  I  think 
an  equity  allowance  might  be  justifiable.  My  reason  for  not  clas- 
sifying this  material,  though  it  was  expensive  to  handle,  was  the 
fact  that  when  wet  or  moist  it  can  be  spaded." 

Contract  No.  2. — ^The  criticisms  regarding  classification  on  con- 
tract No.  2,  as  stated  on  pages  64  and  65,  lead  to  unwarranted  in- 
ferences. Bowlders  of  less  than  half  a  cubic  yard  in  volume 
should  not  be  paid  for  as  rock,  but  the  case  is  not  stated  fairly. 
There  is  no  material  on  the  canal  that  cost  more  to  remove  than 
this  particular  excavation.  .  It  shows  to-day  nothing  but  bowl- 
ders, whole  and  broken  up,  and  the  material  in  which  they  are 
bedded  in  hardpan  by  itself.  The  report  does  not  say  that  it 
was  not,  but  creates  the  impression  that  the  classification  was 


State  Engineer  and  Surveyor.  343 
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wrong  by  mentioning  that  bowlders  of  less  than  one-half  cubic 
yard  were  paid  for  as  rock,  which,  of  course,  would  have  been 
wrong  had  the  stones  been  loose  or  separate. 

Contract  No.  4.-^Pages  65,  66,  67  and  68  refer  to  Gallo  &  Mc- 
Niece's  contract  No.  4,  where  it  is  claimed  that  the  State  En- 
gineer compelled  the  resident  engineer  (Mr.  Himes)  to  classify 
part  of  the  material  as  rock  against  his  judgment. 

The  contractors  claimed  that  they  were  excavating  hardpan 
and  asked  to  have  it  classified  as  rock  under  the  terms  of  the 
specifications.  The  State,  division,  resident  and  first  assistant 
engineers  went  up  to  the  work,  examined  the  material  and  all 
agreed  that  it  was  hardpan.  The  State  Engineer  directed  the 
resident  engineer  to  classify  37^  per  cent,  as  hardpan — ^that  is, 
classify  the  25  per  cent,  on  top  as  earth  and  one-half  of  the  bal- 
ance as  hardpan,  if  it  was  found  that  the  malarial  ooidd  not  he 
plowed  after  a  test  had  been  made. 

The  report  says  on  page  68:  "  There  was  no  proper  attempt  to 
plow  the  material.  It  was  excavated  by  a  steam  shovel."  Both 
statements  are  absolutely  false.  The  resident  engineer  tried  to 
plow  it,  as  he  testified.  Eight  horses  and  as  many  men  as  could 
get  hold  of  the  plow  were  used  in  the  attempt;  but  it  was  found 
to  be  impossible.  The  material  could  not  be  plowed  and  every 
yard  that  has  been  classified,  and  more  too,  was  actually  blasted, 
and  that  was  the  cheapest  way  to  remove  it.  The  statement  that 
it  was  excavated  by  a  steam  shovel  would  lead  to  the  inference 
that  if  the  shovel  could  dig  the  material,  it  might  be  plowed,  but, 
as  a  matter  of  fact,  no  steam  shovel  was  ever  used  on  this  or  on 
eithet'  adjoining  contract. 

After  having  tried  to  plow  the  material,  Mr.  Himes  directed 
Assistant  Engineer  Cornell  to  cross-section  or  measure  such 
materml  as  he  pointed  out  as  hardpan.  The  material  thus  meas- 
ured amounted  to  7,500  cubic  yards,  which  Mr.  Himes  reduced  to 
6,000  cubic  yards,  though  by  what  process  he  arrived  at  that  con- 
clusion we  are  unable  to  state.  Mr.  Himes'  assertion  that  he 
was  directed  by  some  one  higher  in  authority  to  make  such  an 
estimate  is  absolutely  false.    The  only  directions  he  received 
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were  those  given  by  the  State  Engineer  on  the  day  the  examina- 
tions and  tests  were  jnade. 

The  price  for  rock  excavation  on  this  contract  was  f  1.25,  and 
as  proof  that  the  material  was  not  improperly  classified,  it  may 
be  added  that  careful  records  of  the  cost  made  at  the  time  in 
anticipation  of  a  dispote,  showed  that  the  actnal  cost  to  the 
contractor  was  f  1.86,  exclusive  of  the  use  of  explosives  and  tools. 
In  other  words,  the  actual  cost  was  one  and  one-half  times  what 
he  received.  It  is  claimed  that  the  work  was  done  at  a  loss  of 
fl6,000. 

Contract  No.  5. — The  remarks  on  pages  68  and  69,  regarding 
Contract  No.  5,  criticise  the  amount  of  classified  material  and  the 
method  of  determining  the  amount.  How  it  would  be  possible 
to  measure  under  xcater  a  line  of  demarcation  between  earth  and 
hardpan  is  not  clear.  The  earning  capacity  of  the  dredge  seemed 
to  be  and  was  the  best  and  only  guide. 

The  facts  are  that  the  material  was  very  hard  and  the  dredge 
was  only  able  to  dig  a  small  amount  at  each  operation.  The  fact 
that  the  dredge  was  able  to  dUj  any  amount  does  not  indicate 
that  the  material  could  have  been  plowed.  Bear  in  mind  that 
when  the  dredge  was  working  the  material  was  wet,  and  that  the 
dipper  arm  has  sixty  horse-power  of  steani  behind  it.  Dredging 
was  resorted  to  onl^r  after  attempts  had  been  made  to  plow  the 
material,  under  the  supervision  of  Assistant  Engineer  Trumbull, 
Resident  Engineer  Tait  and  the  contractor. 

Contract  No.  19. — On  pages  60  and  70,  Contract  No.  19  comes 
in  for  several  criticisms,  neither  of  which  is  based  on  either  tne 
facts  or  the  sworn  testimony.  On  page  70,  first  and  second  lines, 
thev  state  that  material  that  had  once  been  returned  in  the 
estimates  as  earth  was  afterward  transferred  to  the  rock  column. 
The  sworn  testimony  of  Acting  Assistant  Engineer  Van  Loon 
shows  tliat  prior  to  the  estimate  in  which  this  appeared  as  rock, 
it  had  never  been  included  in  any  estimate,  but  had  been  held 
awaiting  the  decision  of  the  resident  engineer. 

In  considering  the  excavation  of  this  material  by  a  steam 
shovel,  the  power  applied  to  the  dipper  arm  should  again  be 
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t)orne  in  mind,  though  the  Commissioners  say  that  the  material 
was  blasted  ahead  of  the  shovel.  It  was  in  fact  so  hard  that  the 
attempts  to  excavate  it  kept  the  shovel  broken  down  a  good 
share  of  the  time. 

Regarding  the  inverted  arch  in  the  bottom  of  the  canal,  the 
shape  of  which  leads  the  Commissioners  to  think  that  the  portion 
near  the  banks  was  nothing  but  silt  deposited  by  the  propellers, 
it  is  important  to  refer  to  the  sworn  testimony  of  Resident  Engi- 
neer Tait,  which  shows  that  in  places  where  hardpan  was  encoun- 
tered, the  old  canal  was  not  originally  built  to  the  full  prescribed 
cross-section  of  prism,  and  that  large  quantities  running  as  high 
AS  four  feet  above  canal  bottom,  at  the  toe  of  the  slopes,  had 
never  been  excavated.    This  is  true  on  all  of  the  three  divisions. 

m 

Contract  No.  7. — On  page  98,  the  statements  regarding  some 
"lining  "  material  used  on  Contract  No.  7,  show  how  half-truths 
can  be  made  to  indicate  improper  methods.  The  whole  truth 
regarding  the  matter  is  as  follows:  During  the  spring  of  1897,  a 
considerable  portion  of  the  towpath  on  this  contract  sloughed 
off,  after  navigation  was  opened.  Leakage  had  weakened  the 
■entire  bank.  The  other  work  on  the  contract  was  completed,  but 
this  break  had  to  be  repaired. 

The  situation  demanded  the  use  of  as  heavv  material  as  could 
be  found  in  order  to  weight  and  hold  the  balance  of  the  bank. 
This  had  to  be  "  borrowed  "  from  some  point  outside  the  work, 
as  the  work  was  done  and  water  in  the  canal. 

Investigation  made  personally  by  the  State  Engineer,  with 
other  assistants,  showed  that  the  bed  of  Fulmer  creek  was  the 
nearest  point  where  suitable  material  was  available.  This  was 
over  a  mile  away.  This  creek  needed  cleaning  out  above  the 
aqueduct  under  which  it  j)asses,  and  the  material  was  ideal  for 
the  puri)0se  intended,  being  almost  entirely  of  small  stones. 
Under  all  the  conditions  it  seemed  a  fine  opportunity  to  "  kill 
two  birds  with  one  stone  ■'  and  the  work  was  ordered  done.  By 
using  this  material  we  avoided  drawing  off  the  water  and  delay- 
ing navigation;  we  saved  a  bad  break,  and  we  secured  the  clean- 
ing of  the  creek,  so  as  to  insure  the  aqueduct  against  floods.     So 
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far  no  one  doubts  the  wisdom  or  propriety  of  the  work  as  done, 
but  the  "  hitch  "  seems  to  be  in  the  matter  of  compensation. 
Bear  in  mind  that  all  other  work  on  the  contract  was  completed^ 
though  not  yet  accepted,  and  that  the  length  of  haul  was  one 
mile,  over  the  poor  roads  incident  to  the  season  of  the  year;  that 
the  material  had  to  be  hauled  up  out  of  a  creek-bottom  and  over 
a  steep  bridge  approach,  using  four  horses  to  each  load.  For 
the  excavation,  removal  and  deposit  of  this  material,  the  con- 
tractor was  paid  sixty  cents  per  cubic  yard — the  contract  price 
for  "  lining."  The  question  is,  whether  or  not  the  specifications 
justified  this  payment  under  the  conditions.  The  lining  specifi- 
cation says: . 

"  Under  this  specification  is  to  be  included  all  the  gravel, 
broken  stone,  or  such  other  selected  materials  as  shall  be  ap- 
proved by  the  engineer,  to  be  placed,  when  directed,  in  found- 
ations of  structures,  behind  walls,  or  on  the  top  of  embankments, 
lining  prism  to  prevent  leaks,  and  such  other  places,  and  to  such 
extent  as  the  engineer  may  direct." 

This  would  certainly  seem  to  justify  the  course  that  was  pur- 
sued, and  that  course  is  the  same  as  is  now  and  always  has  been 
pursued,  under  similar  circumstances,  on  canal  work.  It  is  fre- 
quently difficult  to  decide  as  to  the  difference  between  *^  excava- 
tion and  embankment "  and  "  lining."  The  contractor,  as  well 
as  the  State,  must  have  fair  treatment.  In  this  case  the  con- 
tractor demurred  against  doing  the  work  at  the  price  of  either 
"  excavation  and  embankment "  or  "  lining  "  and  demanded  that 
he  be  paid  for  the  work  on  the  force-account  basis.  This  was 
partially  due  to  the  fact  that  his  other  work  had  been  completed, 
and  his  forces  disbanded.  At  sixty  cents  per  yard  it  would  be 
necessary  for  teams  to  make  ten  round  trips  per  day,  or  twenty 
miles,  in  addition  to  the  time  required  for  loading  or  unloading, 
before  the  contractor  could  get  any  profit  from  the  work.  Fair- 
ness to  both  parties  must  be  considered. 

The  closing  sentence,  on  page  70,  referring  to  the  eastern  divis- 
ion, that  "  Generally  speaking,  there  were  no  actual  tests  made 
on  the  eastern  division  to  determine  whether  the  material  could 
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be  plowed  or  not,"  is  a  slur  against  the  intelligence  and  honesty 
of  the  engineers  and  inspectors  generally,  and  was  not  justified 
by  the  facts  or  the  testimony,  for  where  there  was  any  question^ 
actual  attempts  to  plow  have  been  made,  but  it  does  not  follow 
that  it  is  necessary  to  actually  make  the  attempt  in  cases  where 
it  would  be  apparent  to  any  one  that  such  attempts  would  surely 
prove  fruitless.  If  that  is  not  true  then  the  contractors  should 
be  compelled  to  try  a  plow  in  every  piece  of  slate  or  even  of  ledge 
rock  that  might  be  encountered.  The  criticism  is  made  with  a 
too  evident  desire  to  find  fault  indiscriminately. 

MIDDLE  DIVISION. 

On  page  70  the  manner  of  computing  a  quantity  of  excavation 
that  was  classified  as  rock  on  Contract  No.  1,  is  criticised.  It  is 
not  asserted  that  the  estimate  as  rendered  is  in  error — only  the 
method  of  arriving  at  the  result  is  criticised.  The  bare  facts  are 
all  as  stated,  and  the  further  fact  is  that  the  State's  interests 
w^re  well  protected. 

The  contractor  demurred  against  the  allowance  made,  but 
there  was  a  doubt  and  the  State  got  the  benefit  of  it.  The  resi- 
dent engineer  says,  ''  The  probabilities  are  that  we  only  allowed 
him  60  per  cent,  of  what  he  was  actually  entitled  to.  The  engi- 
neer in  making  up  his  final  estimate  showed  the  cross-sections 
for  this  work  as  he  had  estimated  the  quantity  and  made  a  note 
giving  his  reasons  for  doing  so.  This  was  explained  to  the  Com- 
mission.'^ 

The  assistant  engineer  had  been  told  to  allow  rock  up  to  sta- 
tion 50.  The  excavation  actually  proceeded  to  station  55  in  the 
same  class  of  material,  and  when  the  decision  about  allowance 
was  made,  the  canal  was  flooded  and  no  measurements  could  be 
taken.  Evidently  the  Commission  would  have  taken  advantage 
of  a  technicality  and  underpaid  the  contractor  rather  than 
acknowledge  an  error. 

Over  $85,000  worth  of  claims  on  this  contract,  each  having 
more  or  less  merit,  have  been  denied  by  the  State  Engineer,  but 
from  reading  the  reports  of  the  Commission  and  its  engineers,, 


348  Annual  Report  of  the 

one  might  infer  that  all  a  contractor  had  to  do  to  get  money  was 
to  ask  for  it. 

Contract  No.  2,  pages  71  and  72. — Assistant  Engineer  Lee 
made  the  surveys  and  estimate  for  this  contract.  The  ledge  rock 
disclosed  by  the  survey  was  the  only  rock  included  in  the  bidding 
sheet,  though  his  notes  showed  a  large  portion  of  hard  material 
which  might  require  classification.  As  its  hardness  could  not 
then  be  determined,  it  was  included  in, the  bidding  sheet  as 
^*  earth."  A  large  portion  of  it  has  since  been  iclassifled  as 
^'  rock,"  and  the  Commission  thinks  this  improperly  done.  Their 
statements  of  the  quality  of  the  material  and  the  attempts  made 
to  plow  same  are,  however,  not  according  to  facts.  Owing  to  the 
well-known  friction  between  the  resident  engineer  and  Assistant 
Engineer  John  C.  Wait,  who  was  afterwards  assigned  to  the 
charge  of  this  work,  extraordinary  care  was  used  in  deciding  all 
matters  about  which  there  could  be  a  difference  of  opinion.  The 
Commission  fullv  understood  that  Mr.  Wait  had  been  asked  to 
resign;  that  he  afterward  tried  to  injure  the  reputations  of  the 
resident,  division  and  State  engineers  by  questioning  their 
honesty  and  motives  in  a  letter  written  to  the  Comptroller,  and 
that  he  tried  to  have  the  Comptroller  deny  payment  on  the  esti- 
mates for  this  work,  the  correctnesss  of  which  he  (Wait)  had 
previously  sworn  to.  He  also  threatened  in  a  letter  to  the  State 
Engineer  to  force  his  reinstatement  through  the  courts.  His 
testimony  was,  therefore,  that  of  a  "  sorehead/'  and  should  be 
treated  accordingly. 

Contract  No.  3,  page  72. — The  remarks  made  in  the  preceding 
pages  of  this  statement  regarding  excessive  quantities,  classifi- 
cation, and  what  the  Commission  term  "  reclassification '^  seem 
to  cover  the  criticism  here  made.  It  is  believed  that  all  due  care 
has  been  exercised  in  these  matters  and  that  the  State  has  value 
received  for  every  dollar  expended,  and  that  the  work  has  been 
done  and  paid  for  strictly  in  accordance  with  the  specifications. 

Contract  No.  4,  page  72. — If  there  was  any  material  excavated 
on  any  of  the  canals  that  was  properly  classified,  it  was  on  Con- 
tracts 4  and  5.    The  report  says,  ^'  It  was  loosened  by  picks  and 
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excavated  with  shovels."  As  a  matter  of  fact,  it  was  blasted, 
and  then  picked  and  shoveled.  The  most  of  it  was  cemented 
gravel  and  it  could  not  be  plowed  by  any  device.  Its  formation 
is  very  irregular.  It  runs  from  the  grade  of  canal  bottom  to 
depths  forty  feet  below  the  towpath  and  the  direction  of  its 
ridges  and  hollows  change  very  suddenly.  Sometimes  these  run 
longitudinally  with  the  canal,  sometimes  diagonally  and  some- 
times at  right  angles.  The  material  over  this  hardpan  in  some 
of  these  depressions  is  quite  soft,  and  it  is  into  this  material  and 
not  into  the  cemented  gravel  that  piles  can  be  driven. 

Contract  No.  5,  page  73. — ^This  contract  is  in  most  respects 
similar  to  No.  4.  The  Commission  asserts  that  "  a  portion  of  the 
material  classified  as  rock  on  this  contract  was  actually  plowed 
in  excavation."  Our  engineers,  however,  assert  that  none  of  it 
was  plowed.  What  the  Commissioners  say  in  numerous  places 
about  quantities  of  classified  material  not  being  actually 
measured  should  be  taken  with  several  grains  of  salt.  It  is  not 
always  an  easy  matter,  and  sometimes  it  is  almost  impossible,, 
to  get  exact  measurements  of  these  quantities  in  the  precise  man- 
ner which  the  Commission  seems  to  think  the  situation  requires. 
However,  each  of  the  engineers  fully  appreciates  that  he  must 
take  an  ironclad  oath  regarding  the  correctness  of  his  work, 
laccording  to  the  best  of  his  information  and  belief,  and  it  is 
hardly  reasonable  to  expect  that  this  oath  is  regarded  as  lijghtly 
as  the  reports  would  seem  to  indicate.  They  may  not  have  the 
figures  and  measurements  with  absolute  precision,  but  they  aro 
well  informed  as  to  the  quantities  handled,  and  the  margin  of 
error  one  way  or  the  other  is  no  greater  than  in  similar  cases 
on  all  other  public  works. 

Contract  No.  19,  page  74. — ^This  is  another  case  of  the  criticism 
of  methods  instead  of  results,  and  since  they  say  "  substantially 
the  whole  of  the  material  classified  on  this  contract  was  cemented 
gravel  and  hardpan,"  the  matter  does  not  seem  to  call  for  any 
comment. 

Contract  No.  23,  page  75.— The  material  classified  as  rock  on 
this  contract  was  actually  rock,  and  was  almost  hard  enough  to 
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be  used  in  building  slope  walls.  The  assistant  engineer  should 
have  included  it  in  the  estimates  as  rock,  but  simply  had  not  done 
so  because  the  resident  engineer  had  not  passed  on  the  matter. 

Contract  No.  25,  page  76. — ^The  500  yards  reclassified  here  by 
direction  of  the  resident  engineer  was  known  by  the  assistant 
engineer  to  be  hardpan,  but  was  not  included  in  the  estimates 
until  the  resident  engineer  gave  the  direction.  Part  of  the  ma- 
terial was  actually  blasted  and  the  remainder  was  picked — ^at  an 
expense  equal  to  blasting — because  the  residents  in  that  vicinity 
objected  to  the  blasting,  and  because  the  blasting  endangered 
the  vertical  walls,  which,  in  that  vicinity,  were  of  very  poor  qual- 
ity.   The  material  in  question  was  a  hard  shale  rock. 

Contract  No.  26,  page  74. — Speaking  of  the  allowance  of  classi- 
fied material  on  this  contract,  the  Commissioners'  report  states 
that  "  the  contractor  was  allowed  two  feet  above  grade,"  or  all 
the  material  between  old  and  new  bottom.  TheCommission  misun- 
derstood the  testimony  (see  page  3159).  The  depth  was  one  foot 
instead  of  two  feet. 

The  report  frequently  says  that  classified  material  was  actually 
plowed.  That,  however,  is  not  true  to  our  knowledge.  The  tes- 
timony of  Assistant  Engineers  Thomes,  Brown,  Briggs  and  01- 
ney  was  cut  short  by  the  Commission's  counsel  regarding  plow- 
ing. When  they  stated  that  material  had  been  plowed,  after 
blasting,  skillful  efforts  were  made  to  turn  their  statements  so  as 
to  indicate  that  classified  material  had  been  plowed,  leaving  it 
open  to  inference  that  though  the  prescribed  tests  had  been  ap- 
plied and  found  successful,  the  material  had  still  been  classified. 
This 'does  not  always  show  in  the  testimony,  as  the  stenographer 
was  repeatedly  asked  not  to  include  certain  portions  of  explana- 
tions and  descriptions  that  were  given  by  these  and  other  wit- 
nesses. 

Contract  No.  27,  page  76. — ^Prom  the  last  sentence  of  the  criti- 
cism on  this  contract,  namely:  ^'  A  drainage  ditch  in  the  prism  of 
the  canal  was  made  with  a  plow,"  it  might  be  inferred  that  the 
plowing  was  done  through  the  hardpan,  which  was  classified. 
That,  however,  was  not  the  case,  and  the  Commission  knew  it 
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A  ditch  was  made  to  carry  the  drainage  to  the  Port  Byron  aque- 
duct, and  it  wa«  made  by  plowing,  but  the  bottom  of  the  ditch 
was  the  bottom  of  the  soft  material  overlying  the  hardpan,  and 
this  was  not  classified.  The  bottom  of  the  ditch  or  the  top  of  the 
hardpan  was  six  inches  above  canal  bottom,  and  as  this  depth 
was  too  light  to  justify  blasting,  it  was  picked.  The  material 
could  not  be  plowed,  as  was  demonstrated  by  the  attempt  made 
to  plow  out  the  ditch  down  to  the  level  of  the  canal  bottom. 

Contract  No.  2,  Gefddes  Basin  spoil  bank. — ^Pages  96,  131  and 
132.  The  statements  on  the  pages  mentioned  relate  to  the  im- 
proper payment  of  certain  material  as  embankment,  and  to  what 
the  Commission  seem  to  regard  as  an  improper  expense  for  the 
filling  of  what  is  known  as  Geddes  basin.  The  engineers  of  the 
Middle  Division  testified  that  a  certain  amount  of  material  that 
was  within  less  than  1,000  feet  of  this  Geddes  basin  spoil  bank 
had  been  paid  for  both  as  excavation  and  embankment,  because 
it  had  been  hauled  by  locomotive  and  cars  more  than  1,000  feet 
in  order  to  place  it  on  the  spoil  bank.  This  part  of  the  criticism 
was  well  grounded,  because  the  State  does  not  guarantee  that 
the  shortest  practicable  route  shall  be  determined  by  any  partic- 
ular method  of  transportation.  The  engineers  of  the  Middle  Di- 
vision apparently  acted  in  good  faith  in  this  matter,  but  they 
have  since  been  overruled  by  the  State  Engineer,  so  that  the  es- 
timates at  present  do  not  include  any  material  as  embankment 
that  was  within  1,000  feet  of  this  spoil  bank,  regardless  of  the 
method  used  for  transporting  it. 

Concerning  the  desirability  of  filling  the  Geddes  basin  so  as  to 
provide  a  isite  for  a  State  shop,  the  whole  case  has  not  been  stated 
in.  the  report.  The  site  for  a  State  shop  was  in  reality  a  secon- 
dary consideration,  though  such  a  site  and  shop  were  badly  needed. 
The  facts  are  that  for  fully  one  mile  east  of  the  Geddes  basin 
there  were  no  available  spoil  banks,  for  a  solid  row  of  buildings 
lines  one  side  of  the  canal,  and  the  New  York  Central  Railroad  is 
on  the  opposite  side.  The  situation  exists  to-day,  just  as  it  did 
when  the  work  was  done,  and  can  be  seen  by  anyone.  There  is 
no  question  about  embankment  or  overhaul  west  of  the  Geddes 
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basin.  The  material  east  of  the  basin  had  to  be  put  Bomewhere^ 
and  paid  for  as  '^  embankment/'  and  it  seemed  advisable  to  place 
this  embankment  so  as  to  make  some  use  of  it.  The  State  al- 
ready owned  the  basin,  and  the  only  requirement  to  make  it 
available  was  to  build  a  wall  to  keep  the  material  from  washing 
back  into  the  canal.  The  old  basin  was  no  longer  serviceable 
for  navigation,  because  it  had  been  almost  filled  up  with  the 
wrecks  of  old  canal  boats  and  accumulations  of  sewage.  The 
alternative  of  using  the  basin  as  a  spoil  bank  was  to  acquire  city 
property  of  sufficient  area  to  hold  the  material  that  must  be 
wasted.  That  would  unquestionably  have  cost  as  much  or  more 
than  the  wall  that  was  needed  to  make  the  basin  serviceable,  and 
would  not  have  provided  for  the  State  the  site  it  needed.  It  would 
instead  have  resulted  in  the  disfigurement  of  the  other  lands  that 
might  have  been  appropriated,  without  effecting  any  saving  to 
the  State  or  accomplishing  any  desired  object. 

"  Cinders  used  as  lining." — On  page  103  criticism  was  made  of 
the  use  of  cinders  for  lining  on  Middle  Division  contract  No.  2. 
The  Commission  found  out  about  the  use  of  these  cinders  through 
an  inspector  who  had  been  twice  discharged  for  drunkenness  and 
whose  testimony  was,  therefore,  that  of  a  "sorehead.'^  As  a 
matter  of  fact,  cinders  constitute  one  of  the  very  best  of  lining 
materials.  The  purpose  they  answer,  as  well  as  all  other  lining, 
is  the  same  as  that  of  ballast  under  a  railroad  track.  Railroad 
men  know  that  cinders  make  splendid  ballast,  except  for  the 
feature  of  dust  when  they  are  dry. 

The  people  who  recently^  built  the  sidewalks  around  the  State 
Capitol  grounds  in  Albany,  and  who  had  to  guarantee  the  perma- 
nency of  their  work,  also  knew  that  cinders  made  good  lining,  and 
they  were  used  under  all  the  concrete  that  was  laid.  They  have 
been  used  with  splendid  results  back  of  masonry  in  many  places 
on  the  canal,  and  because  of  their  lightness,  as  compared  with 
other  lining  materials,  they  have  certainly  saved  the  rebuilding 
of  several  structures  that  would  have  been  forced  into  the  canal 
by  the  weight  of  almost  any  other  material  that  could  have  been 
used.    The  Newport  bridge  on  the  Jordan  level  and  the  Ohio 
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street  swing  bridge  at  Buffalo  are  examples  of  this  kind,  where, 
by  taking  out  the  earthy  materials  and  substituting  cinders,  both 
structures  have  been  saved  from  demolition.  The  reports  do  ilot 
dispute  these  facts,  but  seem  to  consider  the  use  of  cinders  im- 
proper simply  because  in  some  cases  they  could  be  obtained  by 
the  contractor  cheaper  than  gravel. 

On  page  97  criticism  is  made  of  the  payment  of  both  excavation 
and  embankment  prices  for  cinders  used  as  lining,  though  the  dis- 
tance they  say  was  not  1,000  feet  between  the  points  of  excava- 
tion and  deposit.  The  distance  is  practically  1,000  feet,  and  the 
only  alternative  method  of  payment  was  at  the  rate  for  lining, 
namely,  f  1  per  yard.  Excavation  on  this  contract  cost  30  cents 
and  embankment  27^  cents,  and,  under  the  circumstances  govern- 
ing the  work  at  the  time,  the  contractor  agreed  to  accept  the  ex- 
cavation and  embankment  price  instead  of  the  price  for  lining, 
because  no  other  suitable  materials  were  available  unless  hauled 
several  niiles,  and  the  State  thereby  saved  42^  cents  for  each 
cubic  yard.  The  material  was  used  to  great  advantage  through 
the  marl  and  quicksand  portions  of  the  Jordan  level. 

"Piles  at  foot  of  walls." — On  page  105  the  report  says:  "On 
contract  No.  4,  3,000  railroad  ties  accepted  as  '  piles  at  foot  of 
wall  delivered,'  costing  the  State  |2,160,  were  delivered  and  have 
not  been  used.  Railroad  ties  and  fence  posts  have  also  been  ac- 
cepted under  this  specification  on  other  contracts." 

No  fence  posts  have  been  accepted  anywhere,  and  the  ties  that 
have  been  accepted  conform  in  all  respects  to  the  specifications, 
and  there  was,  therefore,  no  reason  why  they  should  not  have  been 
accepted.  The  statement  as  to  the  amount  accepted'  and  not  used 
is  erroneous.  The  Commission  should  have  divided  the  amount 
by  ten,  for  the  proper  amount  is  |213.60,  instead  of  |2,160.  It  is 
an  unfortunate  error — ^for  this  Department.    . 

"  Triple-lap  sheet  piling."  This  subject  is  criticised  on  pages 
105  and  106.  It  has  cost  the  State  considerable  money,  not  origin- 
ally estimated  for,  but  its  use  is  known  to  ha^e  saved  at  least  two 
serious  breaks  during  the  past  season,  and  that  it  hae  been  bene- 
ficial to  the  canal  and  to  the  fState  can  not  be  successfully  dis^ 

23 


854  Annual  Bbport  of  the 

puted.  The  only  sheet  piling  ehown  on  any  of  the  plans  where 
this  work  Ihas  been  done,  was  for  the  short  lengths  of  say  three  or 
four  feet  that  are  sometimes  used  in  the  trenches  in  front  of  the 
vertical  walls.  The  contractors  held  that  the  plans  did  not  cover 
the  use  of  long,  triple-lap  sheet  piling  that  could  only  be  driven  by 
machinery,  and  it  was  found  impossible  to  get  any  of  the  work 
done  at  the  price  named  in  the  contracts  simply  for  timber  and 
plank.  The  alternative  was  either  to  agree  on  an  equitable  price 
for  the  additional  work  that  was  certainly  involved,  or  to  go  to 
the  trouble  and  expense  of  preparing  plans  for  and  advertising 
and  letting  numerous  additional  contracts.  We  chose  the  former 
course  and  still  maintain  that  it  was  both  proper  and  expedient. 

*'Measurement  of  triple-lap  sheet  piling."  On  page  107  appears 
a  criticism  of  a  method  once  used  under  a  misunderstanding  of 
instructions  for  the  measurement  of  sfheet  piling.  It  was  found 
impossible  to  procure  planks  of  ten  inches  in  width  for  all  of  the 
work,  and  a  considerable  quantity  of  narrower  planks  were  used. 
If  each  pile  were  to  be  paid  for  at  a  fixed  rate,  regardless  of  the 
width  of  the  pile,  or  in  other  words,  the  length  it  would  cover  in 
the  completed  work,  the  narrow  piles  would,  of  course,  be  more 
expensive  than  the  wider  ones.  It  seemed  essential,  therefore,  to 
fix  upon  some  rate  of  measurement  that  should  be  uniform 
throughout  the  work,  and  ten  inches  was,  therefore,  adopted  as  the 
standard  width,  and  all  piles  of  less  than  that  width  were  to  be 
paid  for  by  adding  together  the  actual  width  of  all  the  piles  in  the 
work  and  dividing  the  amount  into  ten-ineh  widths.  If  each  pile 
were  measured  as  it  went  in  the  work  there  would  be  no  difficulty 
in  doing  this,  but  it  wooild  not  answer  to  measure  the  combined 
lengths  of  the  sheet  piling  after  it  was>  driven  and  dividing  that 
length  by  ten,  because  there  are  necessarily  a  considerable  number 
of  spaces  that  can  not  be  closed  tightly  as  the  piles  are  driven.  Of 
course  these  spaces  should  not  be  paid  for.  The  error  was  dis- 
covered some  time  ago,  and  the  objectionable  features  have  been 
entirely  eliminated  from  the  estimates. 

"  Criticisms  of  corrected  errors."  The  last  clause  on  page  108 
would  indicate  some  pretty  loose  methods  in  this  Department— if 


State  Enginbbb  and  Subvbyor.  355 

the  statement  were  true,  but  it  is  not.  As  a  matter  of  fa^t,  the 
error  was  discovered  and  corrected  in  the  monthly  estimate  for 
January,  1898.  In  other  words,  it  had  been  discovered  and  wholly 
eliminated  from  the  estimates  before  the  very  exiiitence  of  this 
Investigating  Commission  had  even  been  suggested.  But  aside 
ifrom  these  facts  the  Ck>m>mission  has  not  stated  the  case  as  it 
existed.  The  error  of  their  statement,  as  in  the  case  of  nearly 
every  error  that  was  made,  is  on  the  wrong  side  of  the  balance 
«heet,  and  reflects  on  this  Department.  The  facts  are  that  the 
timber  was  not  included  in  the  estimates  that  were  revised,  at  the 
contract  rates  and  a  force  account  allowance  made  for  putting  it 
in  the  work.  It  was  included  at  the  dotual  cost  price  and  then  an 
allowance  by  force  account  was  made  for  putting  it  m  the  toarh. 
The  Comptroller  objected^  to  this  method  of  payment  because  there 
was  a  price  named  in  the  contract  for  this  timber  in  the  work.  As 
a  matter  of  fact  this  was  more  expensive  than  the  method  that  was 
objected  to  but  it  was  according  to  contract.  Since  the  Commis- 
sion knew  all  these  facts,  it  is  difficult  to  understand  the  intent  of 
the  criticism.  Another  instance  of  this  kind  is  found  in  their 
statement  at  the  top  of  page  134,  that  some  of  the  contractors 
claimed  that  they  should  not  be  charged*  with  old  stone  used  iji  the 
work,  and  that  the  deduction  therefor  had  not  been  made  in  some 
of  the  monthly  estimates,  though  they  say: 

"  The  Stafe  officials  have  asserted  their  intention  of  including 
this  material -in  the  final  estimates,  and  at  that  time  deducting  it 
from  the  payments  to  the  contractors.  [Reference  to  some  of  the 
.final  estimates  has  shown  that  this  has  been  done:  but  we  are 
totisfied  that  the  omission  from  the  monthly  estimates  was  un- 
justifiable." 

Well,  perhaps  it  was,  but  what  difference  does  it  make  to  the 
State,  so  long  as  the  deductions  are  eventually  made? 

It  is  common  practice  on  all  public  work  to  sometimes  withhold 
deductions  like  the  above  for  a  month  or  two,  and  sometimes  the 
monthly  estimates  are  made  for  quantities  really  greater  than 
have  actually  been  done,  in  cases  where,  for  well-known  reasons, 
the  contractor  may  be  temporarily  embarrassed,  and  where  that 
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embarrassment  would  prove  a  serious  hindrance  to  the  progress 
of  the  work.  Monthly  estimates  are  usually  given  on  the  fifteenth 
of  each  month  for  all  work  done  up  to  the  first  of  the  month,  and 
the  work  done  by  the  contractor  during  those  fifteen  days  is  suflS- 
cient  to  guarantee  the  State  against  an  overpayment.  Moreover 
ten  per  cent,  of  the  total  value  of  all  work  done  is  always  with- 
held until  final  payment,  and  becomes  a  further  guarantee  in  these 
cases,  in  addition  to  the  certified  check  of  five  per  cent,  of  the 
amount  of  the  contract,  which  is  held  till  completion  as  another 
guarantee.  We  do  not  attempt  to  keep  the  contractor  in  funds, 
but  there  are  cases  where  the  above-mentioned  allowances  are 
both  wise  and  expedient,  and  in  no  case  has  the  State  suffered 
thereby. 

"  Materials  delivered  and  not  used."  On  pages  109  and  110,  the 
Commission  criticises  relative  payments  for  materials  delivered 
and  not  used,  and  say  that  no  such  provision  is  contained  in  the 
contract  or  sx)ecifications.  The  specifications  under  "  Timber  and 
Lumber,"  say:  "  Materials  delivered  as  per  bills  and  not  used  will 
be  paid  for  at  the  market  rates."  Payments  of  this  kind  hast 
always  been  made  on  all  State  and  other  public  works,  and  ve 
believe  that  it  has  been  repeatedly  determined  in  the  courts  that 
materials  ordered  by  the  engineers  and  furni^ed,  according  to 
their  bills,  must  be  paid  for.  It  is  quite  impossible  that  this  work 
could  have  been  stopped  under  all  the  existing  circumstances  with- 
out large  quantities  of  unused  materials  being  left  on  the  work. 
The  Commission  says  that  so  far  as  this  improvement  isiconcernei 
these  materials  are  lost,  but  just  why  that  is  the  case  is  not  clear. 
We  maintain  that  they  have  not  been  paid  for  at  more  t^han  market 
'rates,  and  that  every  dollar's  worth  can  be  used  to  advantage 
either  in  completing  this  work  at  some  future  time  or  in  the  work 
of  ordinary  repairs. 

"  Embankment,  Middle  Division  Contract  No.  3."  On  pages  9^ 
and  97  our  attention  has  been  called  to  some  embankment  on  this 
contract  that  has  been  improperly  included  in  the  estimates. 
After  Investigation,  instructions  have  been  given  to  eliminate  the 
improper  portion,  though  under  the  circumstances  under  wtich 
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the  work  was  done,  this  will  prove  quite  a  hardflhip  to  the  eon- 
tractor. 

"  Borrowed  material  for  raising  banks."  Pages  51  and  52  cite 
certain  contracts  where  material  had  to  be  borrowed  for  raising 
the  banks.  Aside  from  the  statement  that  no  attempt  was  made 
to  use  the  materials  from  the  necessary  excavation  for  this  pur- 
pose, the  several  statements  would  not  require  further  comment, 
but  their  statement  is  not  true.  All  of  the  necessary  excavation 
has  been  used  either  for  raising  or  strengthening  the  em'bankment. 
Such  of  it  as  was  fit  for  the  tops  of  the  bank  has  been  so  used, 
«and  it  was  only  because  there  was  not  enough  of  this  kind  of 
material  for  the  purpose,  that  other  material  had  to  be  borrowed 
to  make  up  the  deficiency.  The  whole  matter  was  carefully* 
studied  before  any  of  the  work  was  done,  and  it  could  not  have 
been  done  otherwise.  Under  Contract  No.  26  they  say  that 
**  44,000  cubic  yards  of  shale  and  cemented  gravel  which  would 
have  been  suitable  for  use  in  embankment "  was  excavated,  and 
though  they  do  not  state  it,  the  inference  is  that  this  material  was 
wasted  because  the  borrowed  materials  had  filled  the  us^  to  which 
these  44,000  yards  might  have  been  placed.  As  a  matter  of  fact 
the  quantity  stated  was  actually  used  as  they  think  it  should  have 
been. 

"  Percentage  of  increase  of  excavation  on  Middle  Division." 
On  page  50  mention  is  made  of  the  increase  of  excavation  that 
will  be  required  to  complete  the  work.  The  whole  statement  is 
grossly  erroneous,  and  incidentally  it  shows  a  considerably  higher 
percentage  of  increase  than  is  indicated  by  our  oflBce  data.  The 
following  table  will  indicate  the  care  with  which  their  work 
was  done:  • 


Pre)  iminary  estimate . . . . 
Done  and  to  be  done.... 

Percentage  of  increase 


QaAntJtf  00  M 
per  Commia- 
•ion's  report. 


Cabio  yards. 
l,5Si,S70 
2,171,724 


41.72 


Qoantitios  as 

per  onr  office 

data. 


Cabio  yards. 
2,8lt,050 
8,109,012 


86.76 


Difference. 


Cnbio  yards. 
784,680 
897,228 


4.96 
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• 
"  Excess  of  excavation,  Middle  Division  Contract  No.  5."    Oft 

page  55  an  attempt  is  made  to  discredit  measurements  of  our 

engineers  as   well   as  their  sworn  testimony.     This  contract 

is  4.61  miles  long  and  the  horrible  fact  has  been  discovered  by 

the  Commission  that  the  amount  of  excavation  disclosed  by  the 

first  cross-sections  must  be  increased,  according  to  those  taken 

when  the  work  was  started.    The  insinuating  manner  in  which 

I 

their  criticism  is  made  might  be  justified  if  no  testimony  on  the 
point  had  been  adduced.  On  page  2886  of  the  testimony  it  will 
be  seen  that  Assistant  Engineer  Holmes  stated  that  one  year 
elapsed  between  the  taking  of  the  two  sets  of  cross-sections,  and 
that  the  first  ones  were  taken  when  snow  and  ice  were  in  the 
canal,  and  that  the  second  ones  were  taken  more  accurately.  In 
addition  to  his  testimonv,  the  further  facts  are  that  it  was  im- 
possible  to  punch  the  leveling  rod  down  through  this  snow  and 
ice  and  determine  the  elevation  of  the  top  of  the  silt  with  any 
great  accuracy.  When  the  second  cross-sections  were  taken  the 
engineers  were  provided  with  appliances  to  prevent  the  rod  from 
sinking  into  the  silt,  and  as  the  snow  and  ice  were  then  out  of  the 
canal  a  greater  number  of  elevations  could  be  taken  at  each  cross- 
section  and  greater  accuracy  was  thereby  secured.  In  addition 
to  the  difference  disclosed  by  these  two  sets  of  cross-sections,  it 
was  also  actually  found  that  in  the  prism  of  the  canal  west  of 
Jordan,  where  the  canal  bottom  was  excavated  down  to  grade 
in  hardpan  during  the  summer  of  1897,  that  a  large  quantity  of 
silt  had  washed  into  the  canal  and  covered  the  hardpan  that  had 
been  excavated.  The  material  came  from  a  "  wide-water  •'  near 
this  point,  and  a  recurrence  of  the  trouble  will  be  prevented  by 
a  riprap  or  loose  stone  filling  that  has  since  been  built. 

WESTERN  DIVISION. 

Contract  No.  12,  page  76. — This  criticism  refers  to  "  reclassifi- 
cation," as  the  Commission  chooses  to  call  it,  but  they  omit  to 
state  that  little  or  no  work  was  done  during  the  spring  months 
on  this  excavation  and  water  covered  the  excavated  portion,  and 
as  the  resident  engineer  could  not  judge  intelligently  of  the  char- 
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acter  of  the  material  when  it  was  frozen,  he  deferred  his  decision 
until  the  frost  was  out  of  the  ground,  when  a  careful  examination 
was  made  and  his  decision  rendered  accordingly.  The  reason  for 
deferring  the  classification  was  a  most  excellent  one  and  applied 
to  other  contracts  as  well  as  this  one,  and  serves  as  a  further  in- 
dication of  why  it  was  impossible  always  to  decide  about  these 
figures  at  the  time  the  work  was  done,  as  the  Commission  seem 
to  think  should  be  done. 

Contract  No.  10,  page  77. — The  report  implies  that  the  height 
of  the  classified  material  was  determined  solely  by  the  elevation, 
as  shown  on  the  berme  bank,  after  the  material  was  excavated, 

« 

and  that  this  height  was  carried  across  the  entire  width  of  canal, 
except  where  it  intersected  the  surface  line  of  the  cross-section 
of  total  excavation.  This  is  not  the  case.  The  hardpan  in  ques- 
tion dipped  at  a  considerable  angle,  and  in  no  case  was  it  as 
high  on  the  towpath  as  on  the  berme  side.  In  most  cases  the 
cross-section  of  hardpan  runs  to  zero  at  about  the  center  of  the 
canal,  and  this  point  is  well  defined,  and  has  been  measured,  ex- 
cept for  a  short  distance  where  Assistant  Engineer  Bannister  * 
was  unable  to  get  the  record,  as  the  work  progressed,  because  of 
the  pressure  of  other  duties.  It  does  not  follow,  however,  that 
the  records  and  measurements  obtained  later  are  in  error.  The 
line  of  demarkation  between  the  hard  and  soft  material  is  so  well 
defined  that  there  is  little  possibility  of  error. 

Contract  No.  9,  page  77. — Very  much  less  than  half  of  this 
classified  material  was  estimated,  as  the  Commission  say,  by 
taking  elevations  on  banks  and  sides  of  cuts  after  excavation. 
All  materials  so  measured  were  also  measured  by  further  rod 
readings  or  elevations  taken  on  the  hardpan  in  the  center  of  the 
canal  which  was  undisturbed,  owing  to  a  car  track  being  placed 
on  top  of  the  original  prism  and  left  there  until  the  close  of  the 
work.  This  allowed  the  taking  of  four  rod  readings  at  each  cross- 
section,  and  this  was  amply  accurate  for  any  purpose. 

Contract  No.  5,  pages  78  to  80,  inclusive,  and  pages  114  and 
115. — The  main  facts,  as  stated  on  pages  78  to  80,  inclusive,  re- 
garding this  contract  are  correct,  and  unquestionably  the  exist- 
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ence  of  rock  or  materials  that  would  have  to  be  classified  as  rock 
should  have  been  known  to  those  who  were  making  the  compu- 
tations in  the  division  engineer's  office,  on  which  the  bidding 
sheet  was  based.  The  data  showing  the  existence  of  rock  did  not 
reach  the  division  engineer's  office  with  the  other  data,  and  when 
it  was  finally  sent  in  it  seems  to  have  been  mislaid  and  over- 
looked. In  fact  it  was  not  discovered  until  nearly  two  years 
after  the  surveys  were  made.  There  seemed  to  be  no  reason  to 
question  the  reliability  of  the  original  estimate  when  it  was  sub- 
mitted to  the  State  Engineer,  neither  was  there  any  reason  to 
question  the  bid  of  the  contractor,  for  it  might  reasonably  cost 
f3  per  yard  to  provide  the  appliances  for  and  excavate  only  100 
yards  of  rock.  All  the  other  prices  were  as  low  op  lower  than 
prevailing  prices  for  similar  work. 

On  pages  114  and  115,  referring  to  this  same  Contract  INo.  5, 
the  report  criticises  an  improper  payment  for  some  gravel  used 
for  repairing  slope  walls,  because  the  payments  netted  the  con 
tractor  more  than  his  contract  prices.  The  criticism  in  itself 
was  well  founded,  but  the  resident  engineer's  testimony  followtfi 
that  of  the  assistant  engineer,  and  the  former  acknowledged  tbe 
error,  and  said  that  he  would  have  the  improper  items  of  expenJ^e 
eliminated  from  the  estimate.    This  has  since  been  done. 

"  Mucking."  Contracts  Nos.  13,  14  and  15. — One  page  54  the 
report  says :  "  The  work  which  they  did  was  to  a  great  extent 
unnecessary  and  consisted  of  mucking  sites  for  spoil  banks.  The 
testimony  is  that  on  one  contract  about  5,000  cubic  yards  of  muck- 
ing was  done,  of  which  at  least  half  was  entirely  unnecessarr." 
The  facts  are  that  no  spoil  bank  sites  were  mucked,  the  only  work 
of  this  kind  being  on  the  outside  of  weak  banks  that  were  to 
be  strengthened.  The  assistant  engineer  in  one  case  used  poor 
judgment  in  allowing  the  contractors  to  do  the  mucking  over  a 
territory  twice  as  large  as  would  be  needed  during  the  winter  of 
1897  and  1898.  We  can  not  guarantee  that  none  of  our  several 
hundred  assistants  will  not  make  errors  of  this  kind  when  work- 
ing on  their  own  responsibility. 

"  Excavation  behind  vertical  wall."    Contract  No.  1  (see  page 
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55). — Because  the  cross-sections  showed  excayation  extending 
from  four  to  eight  feet  horizontally  back  of  some  vertical  wall 
on  this  contract,  the  Commission  seems  to  think  that  it  has  dis- 
covered another  "abuse."  The  resident  engineer  testified  as 
fact — not  suggestion — ^that  the  conditions  rendered  this  excava- 
tion necessary.  The  land  in  the  vicinity  is  "  made  "  ground  and 
is  on  top  of  the  old  Lake  Erie  beach.  When  the  excavation  for 
the  wall  was  started,  the  water  from  Lake  Erie  percolated 
through  the  sand,  carried  the  sand  with  it  and  undermined  the 
top  or  made  strata.  A  "cave-in"  necessarily  followed,  and  it  was 
this  material  that  had  to  be  excavated  back  of  the  walls.  The 
Commission  does  not  state  how  this  could  have  been  prevented. 
The  amount  of  water  percolating  through  the  sand  was  so  great 
as  to  require  the  use  of  pumps  every  ten  or  twelve  feet.  The 
work  was  very  difficult  and  the  men  were  in  great  danger. 

On  the  same  page  a  criticism  is  found  for  the  payment  of  dry 
excavation  prices  for  some  material  that  was  excavated  with  a 
dredge.  Possibly  some  testimony  was  taken  on  this  point  but 
we  have  no  knowledge  of  it,  and  incline  to  the  belief  that  the 
Commissioners  formed  their  judgment  from  the  cross-sections 
alone,  without  ascertaining  the  cause  that  led  to  the  necessity 
for  the  work  being  done  by  dredge.  The  place  in  question  con- 
sisted of  a  vertical  wall  which  was  underpinned,  it  appearing  to 
be  good  enough  to  be  saved  in  that  way.  After  that  potiion  of 
the  canal  was  opened  to  navigation  and  the  coffer  dams  removed, 
the  wall  fell  in  and  there  was  no  other  alternative  but  to  dredge 
out  the  caved  material,  sink  cribs  and  build  a  new  wall  on  top. 
To  have  done  this  work  dry  would  have  cost  at  least  |15,000  for 
coffer  dams.  The  excavation  being  on  the  area  that  was  let 
"  dry,"  the  price  was  allowed  for  "  dry  excavation."  This  was 
consistent  with  our  ruling  on  Contract  No..  2,  which  was  let 
"wet,"  and  while  the  contractor  did  some  of  the  excavating 
"  dry  "  at  his  option,  he  was  paid  for  "  wet  excavation,"  making 
a  saving  to  the  State  of  fifteen  cents  per  cubic  yard.  This  was 
plainly  in  accordance  with  the  specification,  which  says: 

"But  it  is  distinctly  understood  that  the  words  'dry'  and 
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'  wet '  used  above  and  in  the  following  items  under  the  general 
head  of  excavation,  are,  used  only  to  distinguish  excavation  from 
sections  of  the  canal  that  can  be  drained  naturally  or  artiflcally, 
as  provided  under  '  Bailing  and  Draining '  from  those  sections 
where  the  canal  can  not  be  drained,  or  where  its  drainage  is  not 
contemplated." 

ALL0WANC]p2S  TO  CONTRACTORS. 

On  pages  134, 135  and  136  criticism  is  made  of  an  allowance  to 
the  contractor  of  old  stone  on  Eastern  Division  Contract  No.  7, 
and  of  stone  taken  from  the  necessary  excavation  on  Western 
Division  Contract  No.  1,  and  given  to  the  contractor.  The  first 
case  rs  partially  described  in  the  Commissioner's  report.  The 
flooding  occurred  because  of  the  improper  manipulation  of  State 
waters  at  Ilion,  and  the  damage  to  the  contractor  was  certainly 
great.  Every  time  the  work  was  flooded,  and  it  occurred  quite 
a  number  of  times,  the  water  would  freeze  in  the  canal,  and  this 
ice  would  have  to  be  removed  before  the  excavation  and  the 
work  on  the  walls  could  proceed.  The  foundations  of  the  walls 
had  to  be  taken  up  and  relaid  a  number  of  times,  and  as  the  con- 
tractor had  a  right  to  expect,  as  we  thought,  that  he  might  be 
protected  against  this  damage  by  proper  care  on  the  part  of  the 
State,  it  seemed  that  he  had  a  proper  claim  against  the  State, 
which  could  not  have  been  successfully  disputed  had  the  matter 
been  brought  before  the  Board  of  Claims.  At  the  same  time 
that  this  claim  was  made,  other  claims  amounting  to  several 
thousand  dollars  were  made  by  the  same  contractor,  and  each 
of  these  had  some  merit.  It  was  afterward  agreed  to  disallow 
all  the  claims  except  the  one  in  question  and  thereby  settle  the 
whole  dispute  and  avoid  litigation. 

Concerning  the  stone  on  Contract  No.  1  at  Buffalo  the  situa- 
tion was  quite  different.  The  material  came  from  within  the 
limits  of  the  section  on  which  it  had  been  agreed  to  pay  embank- 
ment as  well  as  excavation  prices.  The  only  way  by  which  we 
could  avoid  hauling  the  material  more  than  1,000  feet,  and  pay- 
ing for  it  as  embankment  was  to  acquire  several  pieces  of  valu- 
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able  city  property.  The  contractor  thought  he  could  separate 
the  earth  from  the  rock  that  was  being  excavated  and  handle 
the  latter  to  his  advantage,  and,  therefore,  agreed  to  assume  all 
of  the  expense  of  acquiring  the  spoil  banks  for  this  material  if 
he  could  afterward  use  it  as  he  saw  flit.  It  was  a  question  of 
choosing  the  lesser  of  two  evils  and  his  proposition  looked  like 
and  was  a  good  opportunity  to  save  the  State  some  money  and 
was,  therefore,  accepted.  He  has  simply  leased  several  lots  on 
which  this  material  has  been  placed,  and  he  now  asserts  that 
these  leases  have  cost  f  15,000,  and  that  the  transaction  will  in- 
volve him  in  a  considerable  loss,  notwithstanding  he  has  the 
best  of  facilities  for  handling,  crushing,  using  and  selling  these 
materials.  The  State  could  not  have  put  the  material  to  any 
useful  purpose  whatever  as  it  is  not  in  the  mercantile  business. 

If  we  had  not  paid  the  embankment  as  well  as  the  excavation 
price,  then  the  contractor  would  not  agree  to  take  the  materials, 
and  we  would  then  have  been  obliged  to  pay  for  the  necessary 
spoil  banks.  Not  all  of  the  material  placed  on  these  spoil  banks 
was  paid  for  as  embankment  as  might  be  inferred  from  the  re- 
port. Resident  Engineer  Neher  testified  that  only  about  half 
of  it  had  been  so  paid  for. 

After  the  matter  of  cost  of  land  for  spoil  banks  in  the  city  of 
Buffalo  has  been  adjudicated  by  the  Board  of  Claims,  we  think 
it  will  be  apparent  why  the  course  adopted  was  a  wise  one  and 
that  it  has  saved  the  State  a  considerable  sum  of  money. 

The  State  Engineer- never  received  an  offer  for  this  surplus 
stone,  as  stated  in  the  report,  but  he  did  receive  an  inquiry  as  to 
its  value  from  Carroll  Brothers  of  Buffalo. 

It  is  decidedly  easier  to  criticise  than  it  is  to  direct  what  shall 
be  done. 


The  foregoing  statement  is  believed  to  cover  every  criticism  of 
any  importance  made  by  the  Commission  or  its  engineers,  in  so 
far  as  they  relate  to  this  Department. 

It  is  believed  to  demonstrate  our  claim  that  a  cruel  injustice 
has  been  done  to  the  canal  oflScials,  and  that  incidentally  a 
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crashing  blow  has  been  dealt  to  the  entire  canal  interests  of  the 
State. 

It  would  be  idle  to  claim  that  this  work  has  no  flaws,  either  in 
execution  or  supervision.-  It  unquestionably  has  imperfections 
in  both;  any  work  of  equal  magnitude,  especially  when  done 
under  the  conditions  that  have  governed,  is  bound  to  have — but 
it  certainly  merited  a  far  different  report  than  has  been  made. 

Respectfully, 

C.  W.  ADAMS, 
State  Engineer  and  Surveyor^ 
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To  Report  upon  TopograpMc  Survey  of  the  State, 


DESCRIPTIONS   OP   PRIMARY  TRIANGULATION 

STATIONS. 

The  following  includes  descriptions  of  all  primary  triangula- 
tion  stations  occupied  in  the  State  of  New  York  during  the  field 
season  of  1898.  As  this  work  was  not  completed  during  the 
field  season,  the  numbers  of  the  stations  were  not  stamped  on 
the  copper  bolts  in  some  instances.  The  geodetic  coordinates 
of  these  stations  are  not  published  herewith,  as  in  the  past,  for 
the  reason  that  they  are  published  by  the  United  States 
Geological  Survey,  and  it  seems  unnecessary  to  duplicate  such 
publication  here.  This  information  will  indicate  to  all  inter- 
ested the  general  location  of  triangulation  stations.  Further 
information  as  to  their  positions  can  be  had  by  communicating 
with  the  director  of  the  United  States  Geological  Survey,  Wash- 
ington, D.  C,  or  through  the  office  of  the  State  Engineer  at 

Albany. 

MUBRAY,  SENECA  COUNTY. 

Situated  in  the  town  of  Lodi,  on  the  highest  ridge  of  land  be- 
tween Seneca  and  Cayuga  lakes,  about  300  yards  north  of  the 
road  from  Trumansburg  to  North  Hector.  Eight  miles  from 
Trumansburg.    Land  of  William  Murray: 

Station  mark;  stone  post  6  inches  by  6  inches  by  4  feet  sunk 
in  ground  to  within  6  inches  of  top;  copper  bolt  in  top.  Station 
number  501. 

SWEET'S  HILL,  SENECA  COUNTY. 

Situated  in  the  town  of  Fayette  at  the  highest  point  of  hill 
■locally  known  as  Democrat  Hill.  Two  miles  east  of  West 
Fayette  and  six  miles  south  of  Waterloo: 

Station  mark;  stone  post  of  the  Survey,  State  of  New  York, 
marked  "  99.^' 
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GENOA,  CAYUGA  COUNTY. 

Situated  in  town  of  Genoa,  on  the  highest  of  three  small  hills 
on  top  of  ridge  to  the  west  of  village  of  Genoa,  being  one-eighth 
mile  west  of  the  Indian  Ridge  road,  and  one  and  one-eighth 
miles  north  of  intersection  of  east  and  west  road,  jmssing 
through  Genoa  and  Indian  Bidge  road.  Land  of  James  Mc- 
Dermott: 

Station  mark ;  cut  and  dressed  stone  3  inches  by  3  inches  by  12 
U.S. 
inches  with  on  top;  sunk  one  foot  under  ground. 

G.S. 

WEST  MOUNTAIN,  HAMILTON  COUNTY. 

A  dome-topped  mountain  in  the  town  of  Long  Lake,  on  the 
west  side  of  Raquette  Lake.  Summit  of  mountain  has  been 
entirely  cleared: 

Station  mark;  copper  bolt  in  rock  on  highest  point.  Station 
number  494. 

Mountain  also  has  bolt  of  Colyin  Survey.  Spruce  log  signal 
built  in  1898. 

West  mountain  is  best  reached  from  Antler  Hotel,  Raquette 
Lake,  by  small  beat  to  trail  near  the  house  of  Mr.  Blanchard 
on  north  side  of  Sucker  brook  bay.  Thence  four  miles  to  top  of 
mountain.    Water  within  one-half  mile  of  top  of  mountain. 

ITALY  HILL,  YATES  COUNTY. 

Situated  in  the  town  of  Italy  on  the  highest  point  of  hill,  three 
miles  west  of  the  Tillage  of  Italy  Hill,  and  south  of  the  road  lead- 
ing from  Italy  Hill  to  Italy  Hollow: 

Station  mark;  stone  post  6  inches  by  6  inches  by  4  feet  sunk 
to  within  6  inches  of  top;  copper  bolt  in  top  marked  "  U.  S.  G.  B., 
499  N.  Y." 

GENEVA,  SENECA  COUNTY. 

Situated  in  the  town  of  Geneva,  just  west  of  the  city  limits  of 
Geneva,  on  a  line  running  west  from  Preempton  road,  and  sep- 
arating the  farms  of  Henry  Davis  and  John  Boss: 
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Station  mark;  stone  post  6  inches  by  6  inches  by  4  feet  sunk  in 
ground  to  within  6  inches  of  the  top;  copper  bolt  in  top  of  post 
marked  "  U.  S.  Q.  S.,  498,  N.  Y." 

SMITH'S  LODGE,  HAMILTON  COUNTY. 

(Secondary  Station.) 

Situated  in  Long  Lake  town  on  the  west  side  of  Lake  Lila,  just 

above  the  station  of  Nehasane,  on  a  ledge  of  rock  looking  to  the 

north  and  southeast: 

Station  mark;  half  inch  copper  bolt  in  rock.  Station  number 
496. 

ORLEANS,  ONTARIO  COUNTY. 

Situated  in  town  of  Phelps  on  highest  part  of  north  and  south 
Tidge,  about  two  miles  from  Clifton  Springs,  and  one  mile  from 
Orleans;  one-eighth  mile  east  of  road  from  Orleans  to  Clifton 
Springs: 

Station  mark;  stone  post  6  inches  by  6  inches  by  4  feet  sunk  in 
grouhd  to  within  6  inches  of  top;  copper  bolt  in  top.  Station 
number  491.    Sawed  lumber  signal  in  1898. 

BARE  HILL,  ONTARIO  COUNTY. 

Situated  in  the  town  of  Middlesex  on  the  north  crest  of  a  bare 
liill,  on  the  east  side  of  Canandaigua  Lake: 

Station  mark;  stone  post  6  inches  by  6  inches  by  4  feet  sunk  in 
ground  to  within  6  inches  of  top;  copper  bolt  in  top  of  post. 
Station  number  492.    Sawed  lumber  signal  in  1898. 

MT.  MORRIS,  FRANKLIN  COUNTY. 

A  high,  bald  mountain  in  town  of  Waverly,  four  miles  east 
of  Big  Tupper  Lake  and  six  miles  south  of  Tnpper  Lake  post- 
office. 

Station  mark:  Copper  bolt  marked  "U.  S.  G.  S.  497  N.  Y." 
Spruce  pole  signal,  1896. 

Mt.  Morris  is  best  reached  from  Tupper  Lake  post-office  by 
driving  to  Waukesha  hotel,  thence  by  logging  road  which  leaves 
main  road  at  south  corner  of  field  in  rear  of  hotel.    Follow  this 

24 
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two  miles  to  logging  camp  and  one-eighth  mile  beyond  to  road 
forks.  Take  left-hand  road.  Thence  one-fourth  mile  to  a  de- 
serted logging  camp,  thence  by  trail  and  skid  roads  direct  for 

summit. 

KEMPSHALL,  HAMILTON  COUNTY. 

A  heavily  timbered  mountain  in  the  town  of  Long  Lake,  on 
the  east  side  of  Long  Lake,  ten  miles  south  of  Island  hotel. 
Lines  are  cleared  through  timber  to  Blue  Mountain,  West  Moan- 
tain,  Niggar  Head,  Owles  Head,  Mt.  Morris,  Mt.  St.  Regis  and 
Mt.  Ampersand. 

Station  mark:  Trunk  of  tree  two  feet  in  diameter  cut  oflf 
twenty  feet  from  ground,  which  was  used  as  rest  for  instrument. 
Scaffolding  built  around  tree.  Two  feet  northwest  of  tree  cen- 
ter there  is  a  witness  mark,  consisting  of  a  copper  bolt  in  a  boul- 
der two  and  one-half  feet  in  diameter,  which  is  imbedded  in  the 
roots  of  the  tree.    Station  No.  493. 

Kempshall  is  reached  from  Highland  hotel  in  Long  Lake  by 

boat  to  point  in  the  lake  occupied  in  1898  by  Moody's  logging 

camp.    From  this  point  go  by  trail  to  spring  and  up  blazed  trail 

and  an  intricate  series  of  trails  and  logging  roads  toward  the 

summit. 

NIGGAR  HEAD,  HAMILTON  COUNTY. 

(Secondary  Station.    Unoccupied.) 

A  round  topped  mountain  in  town  of  Long  Lake  about  four 
miles  west  and  north  of  Forked  Lake. 
Station  mark:  Copper  bolt  in  rock.    Station  No.  495. 

CHESHIRE,  ONTARIO  COUNTY. 
(Secondary  Station.) 

Situated  on  bare  hill  one  and  one-half  miles  north  of  village 
of  Cheshire,  town  of  Canandaigua.  On  highest  point  of  hill. 
Land  owned  by  Warren  Outhouse. 

Station  mark:  Stone  post  6  inches  by  6  inches  by  4  feet,  sunk 
in  ground  to  within  6  inches  of  top.  Copper  bolt  in  top.  Station 
No.  490.    Sawed  lumber  signal  over  post  in  1898. 
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Precise  Leveling  of  the  United  States  Geological 

Survey- 


The  Geological  Survey  precise  level  is  made  by  Messrs.  Buff 
and  Berger  of  Boston,  and  differs  from  the  above  in  essential 
details.  Two  views  of  this  instrument  are  shown.  The 
plan  of  this  instrument  was  suggested  to  Messrs.  Buff  and  Berger 
by  Mr.  Van  Orden  for  use  on  the  Massachusetts  Topographic 
Survey,  and  is,  in  general,  as  follows :  The  tripod  and  head  are 
similar  to  those  of  the  instruments  already  described.  On  the 
head  the  level  is  supported  freely  by  three  leveling  screws,  and 
it  is  clami)ed  to  the  tripod  head  by  a  stout  center  screw  when 
not  in  use.  The  telescope  has  an  aperture  of  1^  inches  and  a 
magnifying  power  of  40  diameters,  and  is  inverting,  as  are  the 
others.  It  likewise  rotates  in  vertical  plane  by  means  of  a  milled 
head  screw  nearly  under  the  eye-piece;  but  this  rotation  is  about 
a  horizontal  axis,  not  under  the  object  glass,  as  in  the  other  in- 
struments, but  placed  opposite  the  center  of  the  instrument  by 
means  of  a  cradle,  the  axes  of  which  are  within  a  fraction  of  an- 
inch  of  the  line  of  collimation,  thus  securing  in  the  telescope  a 
motion  in  altitude  free  from  any  change  in  the  height  of  the 
line  of  collimation,  as  must  occur  in  the  other  instruments.  It 
is  leveled  by  a  long  spirit  bubble  hanging  from  the  telescope,  as 
in  ordinary  spirit  levels,  and  in  addition  is  supplied  by  the 
makers  with  an  auxiliary  striding  level.  The  bubble  is  so  gradu- 
ated that  one  division  1-10  inches  in  length  is  equivalent  to  4 
seconds  of  arc.  The  Geological  Survey  do  not  use  the  striding 
level,  nor  do  they  use  the  micrometer  leveling  screw  as  such,  but 
merely  as  a  milled  head  screw  for  final  leveling.  In  place  of  the 
chambered  bubble,  as  furnished  by  the  makers,  two  bubbles  of 
different  sensitiveness  are  carried  in  the  field,  one,  in  which  a. 
division  is  equivalent  to  4  seconds  of  arc,  and  the  other  in  which 
a  division  is  equivalent  to  8  seconds  of  arc,  and  both  are  carried 
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in  separate  metal  frames  so  that  they  can  be  changed  wit  ho  u 
much  delay.  Some  improvements  are  being  attempted  in  a  leve 
of  this  kind  now  under  construction  for  President  Mendenha^l 
of  the  Worcester  Polytechnic  Institute;  these  consist  of  ^  stee 
center  pivot,  hardened  steel  collars,  agate  bearings  in  the  Y's,  etc 

The  rods  used  by  the  Geological  Survey  (see  Fig.)  are  about  1( 
feet  in  length,   non-extensible,  T-shaped  in  cross-eection    and 
made  of  two  pieces  of  pine  frequently  bolted  together.     They 
were  made  of  well-seasoned  paraffined  pine,  by  Messrs.  W.  &  Li. 
E.  Gurley,  of  Troy.     The  bottoms  are  truncated  pyramids   of 
hardened  steel,  one-half  inch  in  width  at  the  smallest  or  lowest 
end,  and  these  are  placed  on  the  top  of  the  convex-surfaced  turn- 
ing points.    No  difficulty  is  experienced  in  placing  the  rod  ex- 
actly on  the  highest  part  of  the  turning  point  and  there  is  less 
liability  of  error  by  possible  carelessness  in  properly  wiping  both 
surfaces.    The  rod  is  graduated  much  as  is  a  New  York  rod,  to 
feet  and  hundredths,  and  is  read  by  a  target  to  thousandths  of  a 
foot.     The  design  was  suggested  to  Mr.  Van  Orden  by  Assistant 
Braid  of  the  Coast  and  Geodetic  Survey,  and  it  was  made  from 
their  plans,  which  have  been  considerably  modified  in  the  rods 
used  by  the  Geological  Survey. 

These  rods,  as  made  for  the  Geological  Survey,  are  not  thor- 
oughly paraffined,  as  has  been  the  practice  in  the  Coast  Survey, 
but  are  paraffined  only  to  a  mt)derate  depth,  about  one-eighth 
inch,  it  being  found  that  light  pine  wood  soaked  in  boiling  par- 
affine  until  it  has  penetrated  to  this  depth  gives  the  rods  the 
proper  resistance  to   atmospheric    changes,  rendering  them  es- 
pecially capable  of  resisting  moisture,  and  yet  not  changing  the 
texture  of  the  wood  as  when  thoroughly  soaked  with  paraffine, 
which  makes  it  soft  and  cheese-like  and  causes  it  to  easily  dent 
and  bend.     In  a  thoroughly  paraffined  rod,  the  paraffine  boils  oat 
of  the  rod  in  hot  weather,  making  it  sticky,  while  the  rod  itself 
loses  many  of  the  valuable  properties  given  by  the  wood.    Shal- 
low paraffining  retains  the  desirable  properties  possessed  by  the 
wood  and  affords  sufficient  holding  wood  for  the  screws,  en- 
abling the  rod  to  retain  its  rigidity  and  rendering  it  less  easilj 
affected  by  changes  of  temperature. 


i 
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,  These  rods  Vere«ent  to  the  United  States  Ck)ast  and  Geodetic 
Sm^ey  for  te&ting,  and  Table  No.  3  shows  the  lengths  of  rods 
A  and  J?  at  a  fixed  temperature. 

TABLE  No.  3. 

Rod  " A"  Tbmpbjratxjre  21.24°  Cent. 

0  to    1  foot 12.010  inches 

0  to    3  feet 24.012  inches 

0  to    3  feet 36.013  inches 

0  to    4  feet 48.017  inches 

0  to    5  feet 60.016  inches 

0  to    6  feet 72.016  inches 

0  to    7  feet 84.016  inches 

0  to    8  feet 96.015  inches 

0  to    9  feet 108.015  inches 

0  to  10  feet 120.015  inches 

Rod  "  B,"  Temperature  22.12°  Cent. 
0  to    1  foot 12.023  inches 

0  to    2  feet 24.017  inches 

0  to    3  feet 36.019  inches 

0  to    4  feet 48.021  inches 

0  to    5  feet 60.021  inches 

0  to    6  feet 72.021  inches 

0  to    7  feet 84.023  inches 

0  to    8  feet 96.022  inches 

0  to    9  feet 108.023  inches 

0  to  10  feet 120.024  inches 

At  the  end  of  the  field  season  these  rods  were  returned  to  the 
Ck)ast  Survey  office  for  a  more  exhaustive  test,  which  consisted 
of  a  determination  of  their  lengths  after  being  in  a  dry  room  for 
a  month,  and  of  their  lengths  after  being  exposed  to  a  relative 
humidjty  of  92  per  cent,  for  forty-five  hours. 

The  results,  referred  to  22.2°  Cent.,  are  as  follows: 

Rod  A.  Inches.  Rod  B.  Inches. 

First  comparison 1  to  10  feet,  108.011        1  to  10  feet,  108.003 

Second  comparison . .  1  to  10  feet,  108.011        1  to  10  feet,  108.006 

Difference 0.000         0.003 
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These  results  appear  to  indicate  a  slight  increase  in  the  length 
of  rod  By  but,  as  the  lines  are  not  very  finely  marked,  and  as  the 
distance,  1  to  10  feet,  is  the  result  of  the  summation  of  the  spaces, 
1  to  4,  4  to  7  and  7  to  10  feet,  it  is  believed  by  the  assistant  in 
charge  of  the  Coast  Survey  testing-room  that  little  or  no  change 
took  place.  The  Superintendent  of  the  Coast  Survey  stated  in 
his  letter  of  transmittal  that  weight  is  lent  to  this  conclusion 
by  the  fact  that  rod  A  showed  no  change,  although  both  rods 
were  treated  exactly  alike. 

The  targets  of  the  Geological  Survey  rods  are  rectangular,  4 
inches  high  by  5^  inches  wide,  with  a  slot  in  the  center,  in  which 
the  vernier  is  placed,  as  in  the  New  York  rod.  One  peculiarity 
of  these  targets  is  that  instead  of  a  line  on  which  to  center  the 
cross-hair,  there  is  a  white  stripe,  tapering  so  as  to  be  narrowest 
near  the  graduation. and  widest  on  the  outside,  being  0.004  foot 
wide  near  the  vernier  and  0.020  foot  wide  at  the  outer  edge 
(see  Fig).  This  stripe  is  more  easily  bisected  and  a  more  accu- 
rate  setting  can  be  made  on  it  than  on  a  line  which  is  entirely 
superimposed  and  rendered  invisible  by  the  cross-hair,  the  image 
seen  being  four  similar  triangles,  merging  into  nothing  at  the 
horizontal  cross-hair.  The  metal  supporting  the  vernier  of  the 
target  is  cut  back  for  1^  inches,  and  is  channeled  on  the  rear  side 
so  as  to  make  it  spring.  It  can  be  pressed  against  the  face  of 
the  rod  so  as  to  get  a  close  contact  with  the  graduation  when 
being  read,  thus  eliminating  much  of  the  parallax  encountered 
in  reading  the  ordinary  target  on  New  York  or  similar  rods. 
The  target  is  raised  and  lowered  and  is  given  a  slow  motion  by 
an  endless  steel  tape,  similar  to  a  measuring  tape,  which  passes 
over  pulleys  at  each  end  of  the  rod,  one  of  which  is  adjustable 
so  as  to  give  the  proper  amount  of  tension,  and  this  tape  is  moved 
by  the  hand  of  the  rodman  from  behind  and  with  such  friction 
as  will  permit  of  giving  the  proper  slow  motion.  There  is  no 
means  of  clamping  the  target  when  the  rod  is  in  position,  as  is 
done  by  the  chain  on  the  Coast  Survey  rod.  The  rod  must  be 
taken  down  to  be  clamped.    This  is  an  advantage,  because  it  in- 
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sures  the  target  being  clamped  before  it  is  replaced  on  the  turn- 
ing point  for  the  final  sight  of  the  levelman. 

Because  of  the  mode  of  running  these  precise  levels  as  ex- 
plained further  on,  it  was  necessary  that  each  rod  should  he 
graduated  on  both  faces — ^that  is,  that  each  rod  should  be  a 
double  reading  rod  so  that  after  sighting  to  one  side  and  deter- 
mining the  difference  of  elevation,  it  would  be  possible  to  im- 
mediately turn  the  rod  around  and  sight  to  the  other  side  in 
similar  manner.  For  purposes  of  better  check  on  the  readings 
read  on  both  sides  of  the  rod  and  that  the  duplicate  lines  here- 
after described  should  be  as  distinct  as  possible  one  from  the 
other,  it  was  decided  that  while  the  front  face  of  the  rod  should 
be  graduated  as  above  described  and  be  read  with  the  target  and 
vernier,  the  rear  face  rod  should  be  a  speaking  or  self-reading 
rod,  read  from  the  instrument  by  the  levelman  instead  of  by  the 
rodman.  After  much  inquiry  as  to  forms  of  speaking  rods  for 
such  purposes  most  of  the  precise  forms  of  which  are  derived 
from  European  types,  the  following  type  of  rod  (see  Fig.)  i^v^is 
selected  largely  as  a  result  of  information  and  advice  from  Mr. 
Horace  Andrews,  city  engineer  of  Albany.  The  division  of  this 
rod  is  planned  after  one  in  which  a  meter  's  divided  into  fifths, 
the  theory  being  that  the  eye  aided  by  the  cross-hair  of  the  in- 
strument could  easily  estimate  fifths  of  a  space,  whereas  it  could 
not  estimate  tenths.  In  order  to  bring  about  a  corresponding 
result,  and  as  a  foot  is  too  small  a  division  to  divide  in  the  man- 
ner desired,  this  rod  is  divided  into  units  of  2  feet.  Accordingly, 
f^very  actual  foot  is  but  half  of  a  unit,  and  so  on  for  tenths  and 
hundredths,  the  result  being  that  a  rod  10  feet  long  is  divided 
into  five  units,  each  unit  into  five  others,  etc.  Accordingly,  it  is 
i»asy  to  read  one-fifth  of  the  smallest  unit  space  on  the  rod  by 
•estimation  with  the  cross-hair,  and  the  smallest  space  being  .01 
of  a  unit,  a  fifth  of  it  is  .002  of  a  unit,  actually  equivalent  to  .001 
<}f  a  foot*  The  portion  which  is  hatched  with  diagonal  lines  is 
painted  red. 

The  mode  of  keeping  the  notes  is  unique.  Whatever  the  initial 
elevation  may  be,  say  100  feet,  it  is  put  in  the  column  of  eleva- 
tions as  being  one-half  of  this,  or  50  feet.    Then  the  back  and 
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fore  sights  are  recorded,  and  the  computations  made  as  with  any 
other  rod,  the  actual  figures  read  being  used.  Whenever  a 
bench-mark  is  reached  and  it  is  desired  to  know  its  elevation, 
that  given  in  the  book  is  doubled.  This  introduces  no  complica- 
tions in  note  keeping,  simplifies  the  rod  reading  and  permits  of 
the  estimation  of  differences  of  heights  on  a  speaking  rod  to  .001 
of  a  foot. 

Instead  of  saucer-shaped  turning  points  in  which  grit  is  apt  to 
collect,  even  if  every  care  is  taken  in  wiping  them,  the  Geological 
Survey  uses  convex-headed  steel  turning  points  (Fig.  7) 
10  to  15  inches  in  length  and  J  inch  in  diameter.  They 
are  machine-dressed  from  3-inch  steel  bars,  and  the  top 
^  is  enlarged  to  a  mushroom  shape  2^  inches  in  diameter. 
The  spike  is  thoroughly  driven  into  the  ground  to  a  firm 
bearing.  This  form  of  turning  point  has  been  found  by  the 
(xeological  Survey  to  be  more  steady  in  frozen  and  soft 
ground,  and  under  similar  unfavorable  conditions,  than 
the  shallow  plate  of  the  Coast  Survey  or  the  turtle-back  of  the 
British  Ordnance  Survey.  In  the  experiments  to  neutralize  the 
effect  of  frozen  ground  on  tripod  legs  and  turning  points,  as  here- 
after explained,  cast-iron  turtle-hack  turning  points  6  inches  in 
diameter,  about  1^  inches  thick,  flat  on  the  under  side,  and  with 
three  1-inch  spikes,  similar  to  those  of  the  Ordnance  Survey, 
were  employed  for  a  short  portion  of  the  North  Carolina  line, 
between  miles  205  and  210. 

Various  methods  of  progression  have  been  employed  by  dif- 
ferent organizations  in  the  running  of  precise  levels.  The 
method  which  seems  most  satisfactory  and  that  adopted  in  this 
work  was  to  use  one  instrument  handled  by  one  levelman  and 
to  keep  the  instrument  shaded  at  all  times  from  the  sun  .and 
wind  by  an  umbrella  or  when  being  carried  by  a  hood.  Two  rod- 
men,  each  with  a  double  graduated  rod  as  already  described 
were  employed  and  they  were  not  permitted  to  select  lengths 
of  sight  exceeding  300  feet  as  a  maximum  which  was  but  occa- 
sionally reached  because  of  disturbances  of  the  atmosphere.  The 
levelman  sighted  backsights  at  rods  held  on  two  different  turn- 
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ing  points,  one  on  one  side  of  the  railway  track  and  the  other 
on  the  other  side  so  that  they  should  be  clearly  distinct  one  from 
the  other  and  should  not  be  confused  one  for  the  other.  He  like- 
wise observed  from  the  same  side  of  his  instrument  two  fore- 
sights on  rods  held  on  two  separate  turning  points  as  in  the 
case  of  the  backsights.  The  result  was  what  is  called  a  simul- 
taneous duplicate  line  of  levels  or  simultaneously  double  rodded 
line. 

An  examination  of  such  work  as  conducted  by  other  organ- 
izations disclosed  the  fact  that  with  most  of  them  the  method 
of  observing  was  such  as  to  leave  the  instrument  standing  too 
long  between  the  time  of  observing  back  and  fore  sights.  A 
notable  peculiarity  in  all  such  precise  leveling  is  that  there  is  a 
constant  divergence  between  the  two  lines  to  explain  which  no 
adequate  cause  seems  assignable.  This  divergence  was  believed^ 
however,  to  be  due  largely  to  settlement  of  the  instrument  be- 
tween the  time  of  observing  back  and  fore  sights  on  the  same  line. 
In  order  to  eliminate  such  settlement  the  following  method  of 
observing  was  adopted.  In  its  application  the  instrument  was 
not  moved  nor  disturbed  between  the  time  of  sighting  the  direct 
and  the  reverse  .lines,  this  being  merely  an  exaggeration  of  the 
actual  movement  which  took  place  in  the  possible  settlement  of 
the  instrument  and  the  necessary  releveling.  The  foresight  of 
such  constituted  in  itself  a  suflficient  disturbance.  The  mode  of 
observing  was  such  as  to  make  the  line  first  sighted  a  direct 
line — that  is,  backsight  was  first  observed  and  then  foresight,  in 
the  direction  in  which  the  party  was  moving.  The  second  line 
was  observed  as  a  reverse  line — that  is,  a  backsight  was  ob- 
served first  on  the  forward  point,  that  toward  which  the  party 
was  moving,  and  foresight  was  observed  on  the  rear  point,  that 
in  the  direction  the  levelman  had  just  gone. 

This  method  of  procedure  was  to  backsight  on  rodman  A  at  a^ 
(see  Fig.)  immediately  reversing  the  instrument  foresight  on  rod- 
man  B  at  ttg  then  foresight  on  rodman  J5  at  ftg  ^^^  backsight  on 
rodman  A  at  64 .  In  this  method  it  will  be  observed  that  the  level 
notes  are  complicated  or  divided  between  the  two  rodmen,  because 
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one  podman  acts  as  backsight  on  both  rear  turning  points,  and  the 
other  rodman  as  foresight  on  both  fore  turning  points.  The  level- 
man,  however,  keeps  a  clear  set  of  notes  of  both  rod  readings,  and 
the  rodmen  exchange  fore  and  back  sight  notes  at  the  end  ot  a  day's 
work  by  summation  between  bench-marks.  The  advantage  of  this 
method  is  in  the  quick  observing  between  fore  and  back  sights  on 
each  line,  practically  no  time  elapsing  between  the  making  of 
these  sights  other  than  that  required  in  reversing  the  instrument 
^nd  watching  the  bubble.  It  was  believed  that  by  this  method 
practically  no  subsidence  occurred  between  these  sights,  a  belief 
borne  out  by  the  fact  that  the  greater  length  of  time  elapsing  be- 
tween the  sighting  of  the  two  lines  resulted  in  a  greater  divergence 
than  might  even  have  been  anticipated.  The  order  of  sequence  in 
lighting  was  such  as  to  practically  run  one  line  In  a  direct  and  the 
other  in  the  reverse  or  opposite  direction. 

The  method  of  exchanging  notes  required  each  man  to  prac- 
tically walk  the  distance  leveled  twice,  for  after  rod  a^  is  sighted, 
then  the  rodman  moves  toward  the  levelman  for  his  inspection; 
meantime  the  latter  sights  rod  a^,  then  the  levelman  moves  toward 


A  to  meet  him,  and  they  exchange  notes,  A  returning  to  point  5^ 
land  the  levelman  going  to  meet  B,  whose  rod  he  reads,  B  then 
returning  to  point  h  .  The  second  set  of  sights  having  been  made, 
the  notes  are  exchanged  as  the  men  pass  each  other,  the  rear  rod- 
man  and  levelman  moving  forward  each  time. 

LIST  OF  ELEVATIONS  FROM. PRECISE  LEVELING. 

Dunkirk  via  Olney,  Hornellsville,  Elmira,  Binghamton,  Oneonta 
and  Schenectady  to  Cohoes. — ^The  elevations  in  the  following  list 
were  determined  in  the  course. of  the  running  of  precise  levels 
from  the  United  States  engineer's  bench-mark  in  Dunkirk  via  the 
lines  of  the  Erie  Railway  and  Delaware  and  Hudson  Railways 
to  the  precise  bench-mark  of  the  United  States  engineers  in  Cohoes. 
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connected  with  and  dependent  upon  the  United  States  Coast  and 
Geodetic  Survey  precise  levels  brought  from  Sandy  Hook  to  Al- 
bany. The  elevations  are  based  on  a  bench-mark  of  the  United 
States  engineers  described  as  "  Top  of  water  table;  extreme  north- 
western corner  of  Nelson  Block,  Center  street,"  the  elevation  of 
which  was  given  as  587.805. feet  above  mean  sea  level  at  Sandy 
Hook,  which  height  was  obtained  through  a  series  of  continuous 
records  of  the  Dunkirk  gauge  for  a  period  of  one  year  as  referred 
to  the  more  permanently  established  gauge  at  Erte,  Pennsylvania^ 
the  whole  reduced  to  the  new  Coast  Survey  mean  sea  level  by 
applying  the  correction — 1.085  feet  as  explained  in  the  Appendix 
to  my  last  Annual.  Based  on  this  there  was  establisihed  in  the 
parapet  of  the  west  pier  in  Dunkirk  harbor,  an  aluminum  tablet 
marked  "  581  D  "  the  height  of  which  is  accepted  as  580.81  feet 
above  mean  sea  level. 

Near  Schenectady  connection  was  made  with  a  published  bench- 
mark of  the  United  States  engineers  on  Bexford  Feeder  bridge, 
near  Upper  Mohawk  aqueduct.  The  closure  error  was  so  great, 
however,  that  it  appeared  that  this  structure  must  have  settled  or 
been  moved.  Accordingly  at  the  end  of  the  season  the  levels  wei*e 
run  eastwardly  to  Oohoes  checking  on  the  various  'benchmarks  of 
the  United  States  engineers  which  were  found  to  differ  consider- 
ably among  themselves  and  from  the  precise  levels,  due  probably 
to  settlement  or  change  in  the  structures  since  placing  of  these 
benchmarks.  Towards  Cohoes  three  /separate  benchmarks  were 
found  which  appeared  to  have  remained  unchanged  and  which 
agreed  among  themselves  .and  with  the  precise  levels  to  within  a 
few  thousandths  of  a  foot,  and  the  connection  with  these  bench- 
marks gave  a  closure  error  of  the  total  line  of  .645  feet,  the  most 
acceptable  fof  these  benchmarks  being  that  on  Lock  No.  15  at 
Cohoes. 

The  leveling  was  done  by  Mr.  E.  L.  McNair,  assisted  by  Messrs. 
J.  E.  Buford  and  W.  F.  Hammond,  rodmen,  and  was  executed 
under  the  general  direction  of  Mr.  H.  M.  Wilson,  geographer.  All 
benchmarks  placed  in  the  progress  of  this  work  between  Oohoes 
and  Elmira  were  marked  with  the  letter  "  A  "  or  the  word  "  Al- 
bany ''  in  addition  to  the  figures  of  elevation,  thus  referring  them 
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to  the  Coast  Survey  benchmark  at  Albany  as  a  datunL  AH  bench- 
marks placed  between  Dunkirk  and  Elmira  were  marked  with  the 
initial  letter  "  D,"  thus  referring  them  to  the  United  States  engi- 
neer's benchmark  at  Dunkirk  as  a  datum. 

EIoTatloii. 

Dunkirk,  parapet  oi  concrete  superstructure  of  west 
pier  in  harbor;  28  ft.  from  west  end  of;  aluminum 
tablet  marked  "  581  D  " 580.881 

Dunkirk,  Nelson  block,  extreme  northwest  comer  of; 

top  of  water  table 587.805 

(Note. — This  temporary  B.  M.  is  16.03  feet  above 

mean  level  of  Lake  Erie.) 

Dunkirk,  1  1-3  miles  east  of  Nelson  block;  top  of  rail 

at  crossing  of  Erie  and  N.  Y.  C.  and  St.  L.  By. 

(Nickel  Plate) 617.80 

Dunkirk,  2.1  miles  east  of  Nelson  block;  top  of  rail 

under  private  overhead  crossing 648.09 

Sheridan,  If  miles  west  of;  top  of  rail  at  center  of 

iron  bridge  over  highway 684.93 

Sheridan,  1.1  miles  west  of;  top  of  rail  at  center  of 

iron  bridge  over  highway 710.42 

Sheridan,  ^  mile  west  of;  top  of  rail  at  center  of  iron 

bridge  over  highway 732.64 

Sheridan,  0.4  miles  west  of;  top  of  rail  at  center  of 

iron  bridge  over  private  road 740.57 

Sheridan,  850  ft.  west  of;  top  of  rail  in  center  of  iron 

bridge  over  private  road 749.42 

Sheridan,  top  of  rail  opposite  Erie  station 757.13 

Sheridan,  1,850  feet  east  of;  top  of  rail  at  highway 

crossing 771.20 

Sheridan,  1^  miles  east  of;  top  of  rail  under  overhead 

highway  crossing 816.89 

Forestville,  530  feet  west  of  entrance  in  waiting  room 

of  Erie  station.    In  bridge  seat  at  northeast  corner 

of  iron  bridge  over  highway;  7  feet  north  of  center 

of  track.    Bronze  tablet  marked  "  871  D  " 870.784 

Forestville^  top  of  rail  opposite  Erie  station 874.33 
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Forestville,  .7  mile  east  of;  top  of  rail  at  center  of 
iron  bridge  over  highway 887.45 

Forestville,  1  mile  east  of;  top  of  rail  at  center  of 
iron  bridge  over  ravine 902.90 

Forestville,  1.9  miles  east  of;  top  of  rail  at  road  cross- 
ing          933.73 

Smith's  Mills,  .9  mile  west  of;  top  of  rail  at  road  cross- 
ing          975.84 

Smith's  Mills,  top  of  rail  opposite  center  of  Erie 
station 1,009.60 

Smith's  Mills,  2.3  miles  east  of;  lOJ  feet  north  of  cen- 
ter of  railway  track  in  foundation  stone  under  west 
end  of  overhead  highway  bridge.  Bronze  tablet 
marked  "  1,097  D,"  1898 1,097.494 

Smith's  Mills,  3.15  miles  east  of;  top  of  rail  at  road 
crossing 1,126.30 

Perry sburg,  3  miles  west  of;  top  of  rail  at  road  cross- 
ing       1,153.00 

Perrysburg,  2  miles  west  of;  top  of  rail  at  road  cross- 
ing       1,194.74 

Perrysburg,  1.2  miles  west  of;  top  of  rail  at  road  cross- 
ing       1,215.36 

Perrysburg,  top  of  rail  opposite  center  of  Erie  sta- 
tion at 1,263.93 

P^rysburg,  Erie  station  at;  400  feet  east  of  waiting 
room.  In  keystone  at  north  end  of  stone  arch  cul- 
vert under  railway.  Bronze  tablet  marked  "  1,261 
D,"  1898 1,261.264 

Perrysburg,  1.9  miles  east  of;  top  of  rail  at  road  cross- 
ing       1,323.40 

Dayton,  .35  mile  west  of;  top  of  rail  at  road  crossing,    1,325.6 

Dayton,  Erie  Ry.  station  at;  950  feet  north  of;  37^ 
feet  east  of  center  track;  coping  of  tunnel  under- 

w 

neath    Erie  track;   second   step   stone   from  top. 

Bronze  tablet  marked  "  1,322  D  " 1,321.762 

Dayton,  top  of  rail  at  Erie  station  at 1,336.0 
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Dayton,  .9  mile  east  of;  top  of  rail  at  road  crossing. .     1,358.0 

Dayton,  1^  miles  east  of;  top  of  rail  at  road  cross- 
ing       1,380.5 

Dayton,  3  miles  east  of;  top  of  rail  at  road  crossing. .  ^  1,337.9 

Dayton,  4  miles  east  of;  top  of  rail  at  road  crossing. .     1,322.8 

Cattaraugus,  Union  school  building  at;  in  water  table 
at  right  of  main  entrance  to.  Bronze  tablet  marked 
"  1,401  D  " 1,384.424 

Cattaraugus,  top  of  rail  at  Erie  station 1,414.0 

Cattaraugus,  f  mile  east  of;  top  of  rail  at  road  cross- 
ing       1,445.5 

Cattaraugus,  1^  miles  east  of;  top  of  rail  at  road  cross- 
ing       1,476.5 

Little  Valley,  4.4  miles  west  of;  top  of  rail  at  road 
crossing 1,531.5 

Little  Valley,  2|  miles  west  of;  top  of  rail  at  road 
crossing 1,600.8 

Little  Valley,  1.6  miles  west  of;  top  of  rail  at  road 
crossing 1,590.3 

Little  Valley,  J  mile  west  of;  top  of  rail  at  road  cross- 
ing       1,582.1 

Little  Valley,  Cattaraugus  county  courthouse  at; 
foundation  wall  at  southwest  corner  of.  Aluminum 
tablet  marked  "  1,593  D  " 1,593.011 

Little  Valley,  Erie  Railway  station  at;  top  of  rail 1,565.2 

Little  Valley,  J  mile  east  of;  top  of  rail  at  road  cross- 
ing       1,541.0 

Elkdale  station,  top  of  rail  at 1,563.1 

Elkdale  station,  J  mile  east  of;  top  of  rail  at  Bridge 
No.  36   1,440.40 

Balamanca,  3^  miles  west  of;  bridge  seat  of  iron  girder 
bridge,  southwest  corner  of.  Bronze  tablet  marked 
"  1,413  D  " 1,412.523: 

Salamanca,  2.6  miles  west  of;  top  of  rail  at  road  cross- 
ing       1,399.4 

West  Balamanca  flag  station,  top  of  rail  at 1,371.3. 
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Salamanca,  top  of  rail  at  Erie  station 1,380.2 

Salamanca,  Union  school  bnilding  on  Maple  street  at; 
in  water  table  at  right  of  main  entrance.    Bronze 

tablet  marked  "  1,390  D  " 1,390.233 

(Originally  set  in  1897  and  marked  "  1,396  S.") 
Salamanca,  .8  mile  east  of;  top  of  rail  at  road  crossing.     1,396.2 

Kill  Buck,  top  of  rail  at  flag  station 1,384.3 

Carrolton,  top  of  rail  at  station 1,389.6 

Carrolton,  475  feet  east  of  Erie  station  at;  west  pier 
of  B.,  B.  &  P.  By  iron  bridge  crossing  over  Erie 

tracks.    Bronze  tablet  marked  "  1393  D." 1,393.389 

Carrojton,  .8  mile  east  of;  top  of  rail  at  road  crossing.     1,390.3 
Carrolton,  1.8  miles  east  of;  top  of  rail  at  road  cross- 
ing       1,399.3 

Vandalia,  Erie  station,  top  of  rail  at. 1,406.4 

Vandalia,  900  feet  east  of  Erie  station  at 1,407.3 

Allegany,  1.8  miles  west  of  Erie  station  at;  stone  arch 
culvert  under  Erie  railway,  75  feet  east  of  road 
crossing,  south  end  of,  next  to  top  step.  Bronze 
tablet  marked  "1408  D."    Originally  set  in  1897 

and  marked  "  1415  S." 1,407.696 

Allegany,  f  mile  west  of;  top  of  rail  at  first  road  cross- 
ing       1,420.3 

Allegany,  .4  mile  west  of;  top  of  rail  at  road  crossing.     1,414.8 

Allegany,  top  of  rail  at  Erie  station  at 1,414.4 

Olean,  .8  mile  west  of  Erie  station;  90  feet  north  of 
Erie  track  at  road  crossing;  top  of  spindle  of  hy- 
drant       1,417.290 

Olean,  .2  mile  west  of  Erie  station;  top  of  rail  at  cross- 
ing of  W.  N.  Y.  &  P.  B.  B.  and  Erie  B.  B 1,428.9 

Olean,  top  of  rail  at  Erie  station  at 1,429.0 

Olean,  .3  mile  east  of  Erie  station  at;  top  of  rail  at. . .     1,430.3 
Olean,  city  hall  and  P.  O.  building  on  State  street  at; 
northwest  corner  of;  stone  next  under  water  table. 
Bronze  tablet  marked  "  1450  D."    Originally  set  in 

1896  and  marked  "  1457  " 1,450.571 

25 


386  Annual  Bepoet  op  the 

Elevation. 

Olean,  1  mile  east  of  Erie  station  at;  1:op  of  rail  at  road 

crossing 1,444.6    > 

Olean,  If  miles  east  of;  top  of  rail  opposite  mile  post 

post  "  J.  C.  393,  -D.  66  " 1,448.5 

Olean,  2f  miles  east  of;  top  of  rail  opposite  mile  post 

"J.  C.  392,— D.  67" 1,456.3 

Olean,  3f  miles  east  of;  top  of  rail  opposite  mile  post 

"J.  C.  391,  D.  68" ' 1,469.7 

Hinsdale,  1.1  miles  west  of;  top  of  outer  rail  at  road 

crossing 1,480.5 

Hinsdale,  top  of  rail  at  Erie  station 1,492.1 

Hinsdale,  .4  mile  east  of  Erie  station  at;  top  of  rail  at 

road  crossing 1,^2.3 

Hinsdale,  1^  miles  east  of;  top  of  rail  at  road  crossing.     1,493.3 
Hinsdale,  2  miles  east  of;  top  of  rail  at  road  crossing.     1,508.1 
Hinsdale,  2^  miles  east  of;  bridge  seat  of  small  girder 
bridge  9^  feet  northwest  of  center  of  track.    Bronze 

tablet  marked  "  1508  D." 1,508.079 

Cuba,  2i  miles  west  of  Erie  station  west  of;  top  of  rail 

opposite  mile  post  "  J.  C.  385,  D.  74  " 1,518.3 

Cuba,  1^  miles  west  of;  top  of  rail  at  road  crossing. . .     1,521.3 
Cuba,  1  mile  west  of;  top  of  outer  rail  of  curve  at  road 

crossing 1,525.0 

Cuba,  top  of  north  rail  at  Erie  station 1,533.6 

Cuba,  i  mile  east  of  Erie  station  at;  south  end  of  pier 
of  stone  arch  bridge  over  Union  street.  Aluminum 
tablet  marked  "  1515  D."  (Originally  a  bronze  tab- 
let set  in  1896  and  marked  "  1522  ") 1,515.590 

Cuba,  1.1  miles  east  of;  top  of  rail  center  of  bridge 

crossing  over  highway 1,553.3 

Cuba,  If  miles  east  of;  top  of  rail  at  road  crossing. . .     1,581.2 
Cuba,  2.6  miles  east  of;  top  of  rail  at  road  crossing. . .     1,611.9 
Cuba,  3  miles  ea^t  of;  top  of  rail  at  road  crossing. . . .     1,630.8 
Cuba,  4.7  miles  east  of;  top  of  north  rail,  main  track, 
opposite  "  Q.  X."  tower.    Summit  of  grade 1,689.2 
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Friendship,  3^  miles  west  of;  top  of  north  rail  at  road 

crossing 1,669.8 

Friendship,  2f  miles  west  of;  top  of  rail  at  road  cross- 
ing      1,644.7 

Friendship,  If  miles  west  of;  top  of  rail  at  road  cross- 
ing       1,600.3 

Friendship,  1.6  miles  west  of;  top  of  north  rail  at  road 

crossing 1,594.1 

Friendship,  f  mile  west  of;  top  of  rail  at  road  cross- 
ing      1,561.1 

Friendship,  ^  mile  west  of;  top  of  rail  at  road  cross- 
ing       1,547.7 

Friendship,  top  of  south  rail  at  Erie  station 1,530.7 

Friendship,  Union  school  building  at;  water  table  at 
right  of  main  entrance.  Aluminum  tablet  marked 
"  1520  D." 1,519.814 

Friendship,  1.7  miles  east  of;  top  of  rail  center  of 

bridge  over  highway. 1,464.3 

Friendship,  2|  miles  east  of;  top  of  rail  at  road  cross- 
ing      1,427.0 

Friendship,  2.85  miles  east  of;    top  of  rail  at  road 

crossing 1,423.8 

Belvidere,  1  mile  west  of;  top  of  rail  at  road  crossing.     1,406.0 

BelTidere,  top  of  north  rail  at  Erie  station 1,377.3 

Belvidere,  .4  mile  east  of;    top  of  north  rail  of  road 

crossing 1,365.1 

Belvidere,  f  mile  east  of;  south  end  of  wing  wall  of 
abutment  at  east  end  of  railway  bridge  over  Van 
Campen  creek,  28  feet  south  of  center  of  track. 
Bronze  tablet  marked  "  1351  D." 1,351.065 

Belvidere,  .7  mile  east  of;  top  of  rail  at  road  crossing.     1,355.3 

Belmont,  \  mile  west  of;  top  of  rail  at  road  crossing. .     1,374.6 

Belmont,  .3  mile  west  of;  top  of  rail  at  road  crossing. .     1,380.7 

Belmont,  southeast  corner  of  Allegany  county  jail,  in 
stone  foundation.  Aluminum  tablet  marked  "  1416 
D." 1,416.599 
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Belmont,  top  of  south  rail  at  Erie  station 1,383.4 

Belmont,  Erie  station  at;  575  feet  east  of;  top  of 
north  rail  at  road  crossing 1,385.0 

Belmont,  2  miles  east  of;  top  of  rail  at  road  crossing.     1,421.8 

Belmont,  2.2  miles  east  of;  top  of  north  rail  at  road 

crossing 1,423.5 

ficio,  2  miles  west  of;  top  of  north  rail  at  road  cross- 
ing      1,423.5 

Scio,  1^  miles  west  of;  top  of  north  rail  at  road  cross- 
ing      1,430.1 

Scio,  1  mile  west  of;  top  of  north  rail  at  road  crossing.     1,439.2 

Scio;  top  of  south  rail  at  Erie  station 1,452.8 

Scio,  680  feet  east  of  Erie  station  at;  top  of  north  rail 
at  road  crossing 1,453.7 

Scio,  .4  mile  east  of;  top  of  north  rail  at  road  crossing.     1,455.4 

Wellsville,  .6  mile  west  of  Erie  station;  top  of  north 
rail  at  road  crossing 1,513.0 

Wellsville;  top  of  north  rail  at  east  end  of  Erie  sta- 
tion      1,518.2 

Wellsville,  Union  school  building  at;  northeast  corner 
entrance;  in  footstone  of  arch  over  entrance; 
aluminum  tablet  marked  "  1,519  D  " 1,519.356 

Wellsville,  1.8  miles  east  of;  top  of  rail  at  road  cross- 
ing      1,524.0 

Wellsville,  2.0  miles  east  of;  top  of  rail  at  road  cross- 
ing  .^ 1,527.7 

Wellsville,  4.0  miles  east  of;  top  of  north  rail  at  road 

crossing 1,544.2 

Andover,  3  miles  west  of;  iron  girder,  railroad  bridge 
No. 8, stone  step  of;  bronze  tablet  marked  "1,573 D"    1,573.062 

Andover,  2 J  miles  west  of;  top  of  rail  at  road  crossing    1,608.5 

Andover;  top  of  south  rail  at  main  track  opposite  Erie 

station 1,648.9 

Andover,  .2  mile  east  of;  top  of  north  rail  at  road 
crossing 1,655.6 
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Andover,  ^  mile  east  of;  top  of  north  rail  at  road 
crossing 1,662.7 

Andover,  2  miles  east  of;  stone  foundation  at  south- 
east corner  of  small  railway  bridge.  Bronze  tablet 
marked  "  1,675  D  " 1,674.970 

Andover,  3^  miles  east  of;  top  of  north  rail  at  road 
crossing 1,724.8 

Andover,  4  miles  east  of;  top  of  north  rail  at  road 
crossing 1,756.5 

Andover,  4|  miles  east  of;  top  of  south  rail  opposite 
water  tank  at  Tip  Top  Summit 1,771.9 

Alfred,  3  miles  west  of;  top  of  north  rail  at  road  cross- 
ing      1,766.5 

Alfred,  IJ  miles  west  of;  top  of  north  rail  at  road 
crossing 1,693.9 

Alfred,  .4  mile  west  of;  top  of  north  rail  at  east  end  of 
bridge  No.  4  over  road  and  creek 1,626.5 

Alfred;  top  of  north  rail  opposite  Erie  station 1,606.4 

Alfred ;  Erie  railway  station ;  water  table  under  front 
office  window  facing  track.  Aluminum  tablet 
marked  ''  1,610  D  " 1,610.267 

Alfred,  1.6  miles  east  of;  top  of  north  rail  center  of 
bridge  2  over  highway 1,525.1 

Almond;  top  of  rail  opposite  center  of  Erie  railway 
station 1,393.8 

Almond,  950  feet  east  of  Erie  railway  station;  bridge 
foundation  at  northwest  corner  of  small  railroad 
bridge  over  highway.  Aluminum  tablet  marked 
"  1,383  D  '^ 1,381.800 

Hornellsville,  Erie  railway  station  .6  mile;  top  of  rail 
at  street  crossing 1,170.4 

Hornellsville;  top  of  rail  opposite  center  of  Erie  rail- 
way station 1,155.5 

Hornellsville,  .7  mile  east  of  Erie  railway  station; 
foundation  wall  at  northeast  corner  of  iron  railway 
bridge.    Aluminum  tablet  marked  "  1,141  D  " 1,141.378 
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Homellsville,  2.9  miles  east  of;   top  of  north  rail  at- 
road  crossing 1,133.3 

Canisteo;  top  of  south  rail  opposite  center  of  Erie  sta- 
tion      1,126.7 

Oanisteo,  1^  miles  east  of;  top  of  north  rail  at  road 
crossing 1,124.2 

Canisteo,  IJ  miles  east  of;  top  of  north  rail  at  road 
crossing 1,123.4 

Canisteo,  2.1  miles  east  of;  bridge  seat  of  iron  girder 
bridge  No.  87,  northeast  corner  of;  aluminum  tablet 
marked  "  1,113  D  " 1,113.007 

Adrian;  top  of  south  rail  at  center  of  Erie  station 1,100.4 

Adrian,  3.7  miles  east  of;  in  face  of  rock  cliff  on  east 
side  of  Erie  rail  way  and  highway;  400  feet  northeast 
of  highway  bridge  across  Canisteo  river;  25  feet  from 
east  rail.     Bronze  tablet  marked  "  1,080  D  " l,080.1ir 

Adrian,  3$  miles  east  of;  top  of  north  rail  at  road 
crossing 1,072.3 

Cameron,  2^  miles  west  of;  top  of  north  rail  at  road 

crossing 1,056.1 

Cameron,  |  mile  west  of;  top  of  south  rail  at  road 
crossing 1,054.8 

Cameron;  top  of  north  rail  at  center  of  Erie  station. .     1,046.5 

Cameron,  180  feet  west  of  Erie  station  at;  in  stone 
foundation  of  railroad  water  tank.  Bronze  tablet 
marked  "  1,048  D  " 1,047.865 

Cameron,  f  mile  east  of;  top  of  north  rail  at  road 
crossing 1,040.7 

Cameron  Mills;  top  of  north  rail  opposite  center  of 
Erie  station  at  1,032.0 

Cameron  Mills;  270  feet  east  of  Erie  station,  at;  top 
of  north  rail  at  road  crossing 1,032.0 

Bathbone,  2J  miles  west  of;  top  of  north  rail  at  road 
crossing 1,021.6 

Bathbone,  2  miles  west  of;  top  of  rail  at  road  crossing    1,019,5. 
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Kathbone,  ^  mile  west  of;  top  of  north  rail  at  road 
crossing 1,007.5 

Bathbone;  general  merchandise  store  of  F.  O..  Martin 
(building  owned  by  O,  O.  Whittemore),  foundation 
stone  at  right  of  main  entrance.  Bronze  tablet 
marked  "  1,006  D  " 1,006.010 

Bathbone;  top  of  south  rail  opposite  center  of  Erie 
station .' 1,007.3 

Bathbone,  1}  mileis  east  of;  top  of  north  rail  at  road 
crossing 991.7 

Addison,  top  of  north  rail  of  west-bound  track  opposite 
center  of  Erie  station 984.2 

Addison,  .4  mile  east  of  Erie  station  and  750  feet  north- 
west of  tracks;  Union  school  building,  at  right  of 
•  main  entrance  to.  Aluminum  tablet  marked  "  1,021 
D  " 1,021.530 

Addison,  .9  mile  east  of  Erie  station;  top  of  north  rail 
of  west-bound  track  at  road  crossing 979.0 

Erwins,  1.9  miles  west  of;  top  of  north  rail  of  west- 
bound track  at  road  crossing 972.3 

Erwins  station;  top  of  south  rail  of  east-bound  track 
opposite  center  of 963.9 

Erwins,  top  of  north  rail  of  west-bound  track  at  road 
crossing 944.9 

Painted  Post,  .8  mile  west  of;  in  masonry  wall  of  open 
culvert,  east  wall  of  culvert  and  south  side  of  rail- 
road track.    Bronze  tablet  marked  "  935  D  " 935.180 

Painted  Post,  top  of  south  rail  of  east-bound  track  op- 
posite center  of  Erie  station 937.1 

Painted  Post,  .6  mile  east  of;  top  of  north  rail  of  west- 
bund  track  at  road  crossing •  936.1 

Oorning,  top  of  rail  opposite  center  of  Eh:ie  station ....       935.0 

Ooming,  City  Hall  at  corner  of  Erie  avenue  and  Cedar 
street;  foundation  stone  under  water  table  at  right  of 
Cedar  street  entrance 935.757 
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CJorning,  If  miles  east  of;  top  of  .north  rail  of  west- 
bound track  at  road  crossing 921.9 

East  Corning,  IJ  miles  west  of;  top  of  north  rail  at 
road  crossing 914.8 

East  Corning,  top  of  south  rail  opposite  center  of  Erie 
station  at 907.9 

Big  Flats,  li  miles  west  of;  in  bridge  seat  at  Erie  Rail- 
way bridge  No.  67  A,  at  southwest  comer  of. 
Bronze  tablet  marked  "  899  D  " 899.822 

Big  Flats,  .6  mile  west  of;  top  of  north  rail  of  west- 
bound track  in  center  of  bridge  No.  66,  over  high- 
way   : 905.9 

Big  Plats,  top  of  south  rail  of  west-bound  track  op- 
posite center  of  Erie  station 909.5 

3ig  Flats,  1  mile  east  of;  top  of  south  rail  of  west- 
bound track  under  overhead  road  crossing 916.4 

Big  Flats,  2.4  miles  east  of;  top  of  north  rail  of  west- 
bound track  under  overhead  road  crossing 925.3 

Horseheads,  J  mile  west  of;  top  of  north  rail  of  west- 
bound track  at  road  crossing 911.1 

Horseheads,  ^  mile  west  of;  top  of  north  rail  of  west- 
bound track  at  road  crossing *  906.0 

Horseheads,  top  of  north  rail  of  west-bound  track  op- 
posite center  of  Erie  station 902.0 

Horseheads,  .35  mile  southwest  of  Erie  station;  on  pier 
of  Lackawanna  Railway  bridge  at  crossing  of  North- 
ern Central  Railway,  50  feet  south  of  center  of  north- 
bound track  of  Northern  Central  Railway.  Alumi- 
num tablet  marked  "  901  D  " 901.129 

Horseheads,  Northern  Central  Railway  station;  north- 
east corner  of  stone  doorsill  of  men's  waiting  room. .        899.132 

Borseheads,  1[  miles  east  of  Erie  station;  top  of 
north  rail  of  west-bound  track  at  road  ^rossin^c 889.9 

Horseheads,  2  miles  east  of;  top  of  south  rail  of  west- 
bound track  at  road  crossing 8805 
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Elmira,  2  miles  west  of;  top  of  south  rail  of  westbound 
track  at  road  crossing 873.1 

Elmira,  Erie  station;  top  of  south  rail  of  east-bound 
track  opposite  distance  board 856.0 

Elmira,  City  Hall  corner  of  Church  and  Lake  streets; 
stone  pedestal  of  lamp  post  at  left  of  Lake  street 
entrance.    Aluminum  tablet  marked  "  857  Albany  " .  "     857.650 

Elmira,  |  mile  east  of  Erie  station  at ;  chisel  mark  +  on 
head  of  iron  bolt  set  in  stone  foundation  at  west  end 
of  E>rie  Railway  bridge  across  Chemung  river.  Bolt 
in  between  tracks  and  nearest  east  bound  track 853.618 

Wellsburg  station,  1  mile  west  of;  top  of  north  rail  of 
west-bound  track  at  road  crossing 826.0 

Wellsburg  station,  1,800  feet  west  of;  coping  stone  of 
abutment  wall  at  southeast  corner  of  bridge  No.  55. 
Aluminum  tablet  marked  "  824  A  " 822.233 

Wellsburg  station,  top  of  south  rail  of  east-bound  track 
opposite  center  of 824.5 

Wellsburg,  1.8  miles  east  of;  top  of  north  rail  of  west- 
bound track  at  road  crossing 816.0 

Chemung  station,  1  mile  west  of;  coping  stone  of  abut- 
ment wall  at  northeast  corner  of  bridge  No.  53  across 
Chemung  river.     Aluminum  tablet  marked  "804  A.".       802.110 

Chemung,  top  of  north  rail  of  west-bound  track  at  cen- 
ter of  Erie  station 810.6 

Waverly,  3 J  miles  west  of;  top  of  south  rail  of  west- 
bound track  at  road  crossing 809.3    , 

Waverly,  1.2  miles  west  of  Erie  station  at;  top  of  north 
rail  of  east-bound  track  at  center  of  bridge  crossing 
over  road 816.9 

Waverly,  top  of  north  rail  of  west-bound  track  opposite 
center  of  Erie  station 829.2 

Waverly,  City  Hall  building  on  Broad  street;  stone  col- 
umn between  doorways.  Aluminum  tablet  marked 
"  840  A '' 838.375 


394  Annual  REa>oRT  of  the 

EleTBtlOB. 

Waverly,  1  mile  east  of  EJrie  station;  top  of  «outh  rail  of 
east-bound  track  at  ceniter  of  bridge  crossing  over 
Lehigh  Valley  Railroad 818.9 

Waverly,  2f  miles  east  of  Brie  station  at;  top  of  north 
rail  of  west-bound  track  at  road  crossing 809.2 

Waverly,  3  miles  east  of  Erie  station  at;  top  of  north 
rail  of  west-bound  track  at  crossing  over  highway . . .       804.9 

Barton,  2.3  miles  west  of;  top  of  north  rail  of  west- 
bound track  at  road  crossing 792.5 

Barton,  If  miles  west  of;  top  of  north  rail  of  west- 
bound track  at  road  crossing 792.1 

Barton,  top  of  north  rail  of  west-bound  track  opposite 
center  of  Erie  station 796.9 

Barton,  J  mile  east  of  Erie  station  at;  top  of  south  rail 
of  east-bound  track  .at  road  crossing 796.9 

Barton,  1.2  miles  east  of;  coping  stone  of  a^^utment  at 
southeast  corner  of  bridge  No.  40.  Aluminum  tablet 
marked  "  798  A  " 796.559 

Smithboro,  top  of  south  rail  of  west-bound  track  at  cen- 
ter of  Erie  station 792.5 

Smithboro,  .2  mile  east  of  Erie  station;  top  of  south 
rail  of  west  bound  track  at  road  crossing 792.3 

Smithboro,  2.1  miles  east  of;  top  of  north  rail  of  west 
bound  track  at  overhead  road  crossing 793.8 

Tioga  Center,  1.1  miles  west  of;  top  of  north  rail  of 
west  bound  track  at  road  crossing '    793.6 

Tioga  Center,  top  of  south  rail  of  west-bound  track 
at  center  of  Erie  station 797.1 

Tioga,  2^  miles  east  of;  top  of  north  rail  of  west 
bound  track  at  road  crossing 807.9 

Owego,  2 J  miles  west  of  Erie  station  at;  coping  stone 
of  abutment  at  southeast  corner  of  bridge  No.  37. 
Aluminum  tablet  marked  "816  A  " 814.081 

Owego,  li  miles  west  of  Erie  station  at ;  top  of  north 

rail  of  west  bound  track  at  road  crossing 412.1 
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Owego,  700  feet  west  of  Erie  station  at;  top  of  north 

rail  of 'west  bonnd  track  at  crossing  of  Ithaca 

branch  of  Lackawanna  railway 815.9 

Owego;  top  of  north  rail  of  west  bonnd  track  at  center 

of  Erie  station 816.2 

Owego,  .8  mile  east  of  Erie  station;  top  of  north  rail 

of  west  bonnd  track  at  road  crossing 813.7 

Owego,  2.4  miles  east  of  Erie  station  at;  top  of  south 

rail  of  west  bound  track  at  road  crossing 814.3 

Owego,  2f  miles  east  of  Erie  station  at;  coping  stone 

at  northwest  corner  of  bridge  No.  33.    Aluminum 

tablet  marked  "  812  A  " 810.744 

Campville,  3 J  miles  west  of;  top  of  north  rail  of  west 

bound  track  at  road  crossing 816.4 

Campville  station;  top  of  north  rail  opposite  center 

of 824.3 

Campville  station,  1  mile  east  of;  top  of  south  rail  of 

west  bound  track  at  road  crossing 827.9 

Union,  1.4  miles  east  of;  coping  stone  of  wing  wall  of 

abutment  at  northeast  corner  of  bridge  No.  31, 

across    Nanticoke    creek.    Bronze   tablet    marked 

«  825  A  " 827.429 

Union  station,  top  of  south  rail  of  east  bound  track  at 

center  of 834.6 

Hooper  station,  1}  miles  west  of;  top  of  north  rail  of 

west  bound  track  at  road  crossing 839.3 

Hooper  station,  1.2  miles  west  of;  top  of  north  rail  of 

west  bound  track  at  road  crossing 841.5 

Hooper  station,  top  of  south  rail  of  west  bound  track 

at 833.9 

Hooper  station,  i  mile  east  of;  top  of  south  rail  of 

west  bound  track  under  overhead  farm  crossing. . .        834.0 
Hooper  station,  1  mile  east  of;  top  of  north  rail  of 

west  bound  track  at  road  crossing 832.9 

Lestershire,  IJ  miles  west  of;  top  of  south  rail  of  west 

bound  track  center  of  bridge  No.  27,  over  highway.       839.8 
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Lestershire,  1  mile  west  of;  top  of  south  rail  of  west   . 

bound  track  at  center  of  bridge  No.  26,  over  high- 
way          840.5 

Lestershire,  top  of  south  rail  of  east  bound  track  at 

Erie  station  at 847.5 

Lestershire,  .3  mile  east  of  Erie  station  at;  top  of 

south  rail  of  east  bound  track  under  overhead  road 

crossing 850.1 

Binghamton  station,  1.6  miles  west  of;  top  of  south 

rail  of  east  bound  track  at  road  crossing 854.4 

Binghamton,  Broome  county  courthouse,  west  end  of 

at  left  of  basement  entrance  from  Collier  street. 

Aluminum  tablet  marked  "  867  A '' 865.144 

Binghamton  station  (Erie  &  D.  &  H.),  top  of  north  rail 

of  west  bound  track  opposite  center  of 862.85 

Binghamton  station,  1  mile  east  of;  top  of  south  rail 

at  crossing  of  D.  &  H.  and  S.  B.  &  N.  Y.  Rys 851.9 

Binghamton  station,  If  miles  east  of;  top  of  south 

rail  at  road  crossing 866.5 

ftinghamton  station,  2^  miles  east  of;  top  of  south  rail 

at  center  of  bridge  108  over  highway 899.0 

Binghamton  station,  3.1  miles  east  of;  top  of  north 

rail  at  road  crossing 937.4 

Port  Crane  station,  3^  miles  west  of;  900  feet  west  of 

road  crossing.    Parapet  wall  at  east  end  of  culvert 

under  railway.    Bronze  tablet  marked  "  959  A  " . . .       957.626 
Port  Crane  station,  3  miles  west  of;  top  of  south  rail 

at  road  crossing 976.3 

Port  Crane  station,  2-3  mile  west  of;  top  of  south  rail 

at  road  crossing 1,040.8 

Port  Crane  station,  top  of  north  rail  at 1,041.2 

Sanitaria  Springs,  1.9  miles  west  of;  top  of  north  rail 

at  road  crossing 1,041.4 

Sanitaria  Springs  station,  1.3  miles  west  of;  top  of 

north  rail  at  road  crossing 1,063.4 
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Sanitaria. Springs  station,  J  mile  west  of;  top  of  north 
rail  at  road  crossing 1,098.1 

Sanitaria  Springs  statiou,  top  of  north  rail  at ...... .     1,116.4 

Sanitaria  Springs  station,  J  mile  east  of;  coping 
stone  of  abutment  at  northeast  corner  of  bridge 
No.  107  over  highway.  Bronze  tablet  marked 
"  1,126  A  " 1,124.748 

Tunnel  station,  4 J  miles  west  of;  top  of  north  rail  at 

road  crossing 1,173.8 

Tunnel  station,  3 J  miles  west  of;  top  of  south  rail 

over  arch  culvert;  road  passing  underneath 1,232.2 

Tunnel  station,  1^  miles  west  of;  top  of  north  rail  at 

road  crossing 1,331.3 

Tunnel  station,  i  mile  west  of;  coping  stone  of  abut- 
ment at  southeast  corner  of  bridge  No.  104,  crossing 

•  over  road.    Bronze  tablet  marked  "  1,384  A  " 1,383.311 

Tunnel  station,  top  of  north  rail  at 1,414.5 

Tunnel  station,  .4  mile  east  of;  top  of  rail  at  west 
portal  of  tunnel  1,434.4 

Tunnel  station,  2.3  miles  east  of;  top  of  north  rail  at 

road  crossing 1,343.38 

Harpursville  station,  2|  miles  west  of;  top  of  north 

rail  at  road  crossing 1,225.2 

Harpursville  station,  .9  miles  west  of;  top  of  south 
rail  at  road  crossing 1,097.8 

Harpursville  station,  1,250  feet  west  of;  coping  stone 
of  abutment  at  southwest  corner  of  iron  trestle 
bridge  No.  97.     Bronze  tablet  marked  "  1,051  A" . . .     1,048.216 

Harpursville  station,  top  of  north  rail  at 1,053.1 

Nineveh  station,  top  of  north  rail  at 1,033.1 

Afton  station,  2f  miles  west  of;  top  of  north  rail  at 
road  crossing •   ^83.5 

Afton  station,  top  of  north  rail  at 981.3 

Afton  station,  1,050  feet  east  of;  coping  stone  of  abut- 
ment at  northeast  corner  of  iron  girder  bridge  No. 
90J,  crossing  over  highway.  Bronze  tablet  marked 
*'  973  A" 971.970 
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Alton,  .85  mile  east  of;  top  of  north  rail  at  road  cross- 
ing         994.0 

Bainbridge,  2  miles  west  of;  foundation   stone  at 

northeast   corner   of   small    cattle   pass   opening. 

Bronze  tablet  marked  *'  978  A" 976.882 

Bainbridge  station,  .6  mile  west  of;  top  of  north  rail 

at  road  crossing 986.7 

Bainbridge  station,  top  of  north  rail  at 1,005.6 

Bainbridge,  1  mile  east  of;  top  of  north  rail  at  road 

crossing ^ 991.8 

Bainbridge,  If  miles  east  of;  top  of  north  rail  at  road 

crossing 1,007.1 

Bainbridge,  2.2  miles  east  of;  top  of  north  rail  at  road 

crossing 1,006.7 

Bainbridge,  2f  miles  east  of;  coping  stone  of  bridge 

abutment  at  southeast  corner  of  bridge  No.  84. 

Bronze  tablet  marked  ''  989  A" 988.900 

Bainbridge,  3|  miles  east  of;  top  of  north  rail  at 

road  crossing 993.5 

Sidney,  D.  &  H.  station,  J  mile  west  of;  top  of  rail  at 

crossing  of  T).  &  H.  and  New  York,  Ontario  and 

Western  Railway  990.34 

Sidney,  D.  &  H.  station,  at  top  of  south  rail 992.5 

Sidney,  1  mile  east  of;  top  of  south  rail  at  center  of 

bridge  No.  82,  across  Susquehanna  river 1,002.2 

Unadilla,  D.  &  H.  station  at;  f  mile  west  of;  top  of 

south  rail  at  road  crossing 1,016.5 

Unadilla,  D.  &  H.  station  at;  ^  mile  west  of;  top  of 

north  rail  at  road  crossing 1,016.3 

Unadilla,  D.  &  H.  station  at;  top  of  south  rail 1,024.46 

Unadilla,  Union  school  building  at;  foundation  wall  at 

left  of  main  entrance  to.    Aluminum  tablet  marked 

"  1,024  A" 1,022,572 

Wells  Bridge,  2i  miles  west  of;  top  of  south  rail  at 

road  crossing 1,036.2 
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Wells  Bridge,  .8  mile  west  of;  top  of  south  rail  at 
road  crossing 1,047.T 

Wells  Bridge,  .3  mile  west  of;  top  of  south  rail  at  road 
crossing 1,053.^ 

Wells  Bridge,  D.  &  H.  station  at;  about  300  feet  west 
of;  coping  stone  of  abutment  at  northeast  corner 
of  highway  bridge  across  Susquehanna  river. 
Bronze  tablet  marked  "  1,047  A" 1,045.925 

Wells  Bridge,  D.  &  H.  station  at;  top  of  south  rail 1,048.9 

Otego,  .9  mile  west  of;  top  of  south  rail,  bridge  No. 
69 1,051.5 

Otego,  D.  &  H.  station;  top  of  rail  at 1,063.3 

Otego,  1  mile  east  of;  southeast  corner  of  culvert,  third 

step  from  top.    Bronze  tablet  marked  "  1,051  A" . .     1,049.433 

Otego,  1.6  miles  east  of;  top  of  south  rail  at  road 
crossing 1,057.9 

Otego,  2  miles  east  of;  top  of  south  rail  at  road  cross- 
ing       1,061.4 

Otego,  2f  miles  east  of;  top  of  north  rail  center  of 
bridge  No.  64,  across  Susquehanna  river 1,064.0 

Oneonta,  4^  miles  west  of;  top  of  north  rail  at  road 
crossing 1,058.9 

Oneonta)  3^  miles  west  of;  top  of  north  rail  at  road 
crossing 1,065.6 

Oneonta,  3  miles  west  of;  top  of  north  rail  at  road 
crossing 1,067.8 

Oneonta,  1.8  miles  west  of;  top  of  north  rail  at  road 
crossing 1,066.4 

Oneonta,  D.  &  H.  station,  .9  mile  west  of;  top  of  rail 
at  road  crossing 1,077.6 

Oneonta  State  Normal  School;  in  face  of  west  pillar 
at  main  entrance  of.  Aluminum  tablet  marked 
"  J,232  A" 1,231.221 

Oneonta,  D.  &  H.  station;  top  of  north  rail  at 1,083.3 

Oneonta,  D.  &  H.  station;  southwest  corner  of  door- 
sill  of  door  into  waiting  room  and  dining  hall.  Door 
faces  track  and  is  east  of  office  window 1,085.791 
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Colliers,  2f  milefl  west  of;  top  'of  north  rail  at  road 
crossing '. 1,122.5 

Colliers,  top  of  rail  at  D.  &  H.  station  at 1,118.7 

Colliers,  700  feet  east  of;  bridge  No.  54,  across  Sus- 
quehanna river;  northeast  corner  of  coping  stone 
of  east  abutment.   Bronze  tablet  marked  "  1119  A.".    1,117.835 

Cooperstown  junction,  .6  mile  west  of;  top  of  north 
rail  at  road  crossing 1,119.1 

Cooperstown  junction,  top  of  north  rail  at 1,126.7 

Maryland,  1.9  miles  west  of;  southeast  corner  of 
bridge  No.  51,  across  Schenevus  creek.  Parapet 
wall.     Bronze  tablet  marked  "  1170  A." 1,169.210 

Maryland,  1^  miles  west  of;  top  of  north  rail  at  road 
crossing 1,171.7 

Maryland,  D.  &  H.  station,  top  of  north  rail  at. 1,212.8 

Schenevus,  1.9  miles  west  of;  top  of  north  rail  at  road 
crossing  (Chaseville) 1,219.7 

Schenevus,  1.6  miles  west  of;  top  of  north  rail  at  road 
crossing 1,225.1 

Schenevus,  D.  &  H.  station,  .6  mile  west  of;  top  of 
north  rail  at  road  crossing 1,249.8 

Schenevus,  D.  &  H.  station,  top  of  south  rail  "at 1,275.7 

Schenevus,  D.  &  H.  station,  i  mile  east  of;  coping 
stone  of  abutment  at  southeast  corner  of  bridge 
across  Schenevus  creek.  Bronze  tablet  marked 
"  1272  A." 1,270.768 

Schenevus,  2  miles  east  of;  top  of  north  rail  at  road 
crossing 1,307.2 

Worcester,  1.9  miles  west  of;  top  of  north  rail  at  road 

crossing 1,318.6 

Worcester,  D.  &  H.  station;  80  feet  west  of  west  end 
of;  railroad  water  tank  foundation.  Third  course 
of  stone  east  side  of  bank.  Aluminum  tablet 
marked  "  1311  A." 1,309.560 

Worcester,  D.  &  H.  station  at;  top  of  north  rail 1,305.9 

Worcester,  ^  mile  east  of;  top  of  north  rail  at  road 
crossing 1,333.3 
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Worcester,  1.1  miles  east  of;  top  of  north  rail  at  road 

crossing 1,353.8 

East  Worcester,  2^  miles  west  of;  top  of  north  rail  at 

road  crossing 1,400.6 

East  Worcester,  f  mile  west  of;  center  pier  of  railroad 
bridge  or  large  culvert;  capstone  at  north  end.  Alu- 
minum tablet  marked  "  1406  A." 1,404.624 

East  Worcester,  D.  &  H.  station  at;  top  of  north  rail.     1,434.0    . 

East  Worcester,  .8  mile  east  of;  top  of  north  rail  at 
road  crossing 1,446.9 

East  Worcester,  2.3  miles  east  of;  top  of  north  rail  at 
summit  of  grade 1,503.6 

Bichmondville,  2.2  miles  west  of;  top  of  north  rail  at 

road  crossing.    (CarroUville  flag  station.) 1,378.7 

Hichmondyille,  1.8  miles  west  of;  top  of  rail  in  center 

of  bridge  No.  33  over  highway 1,351.2 

Bichmondville,  1  mile  west  of;  top  of  north  rail  at  road 

crossing 1,295.5 

Bichmondville,  .6  mile  west  of;  D.  &  H.  Ry.  bridge  No. 
31 ;  coping  stone  of  east  abutment  wall  at  northeast 
comer  of  bridge.    Bronze  tablet  marked  "  1224  A." . .     1,222.502 

Bichmondville,  D.  &  H.  station  at;  top  of  south  rail. '.     1,185.4 

Bichmondville,  1^  miles  east  of;  top  of  north  rail  on 
bridge  31  over  highway 1,079.0 

Oobleskill,  1.9  miles  west  of;  top  of  north  rail  at  road 

crossing 984.7 

Cobleskill,  IJ  miles  west  of;  top  of  north  rail  at  road 

crossing ,. . . .        979.7 

Oobleskill,  1  mile  west  of;  [J  chisel  mark  on  south  end 
of  culvert  at  west  side  of  road  crossing.  (Temporary 
B.  M.  set  by  Clark  Brown) 948.686 

Oobleskill,  .6  mile  west  of;  top  of  north  rail  of  road 

crossing 935.6 

-Cobleskill  Union  school  building;  stone  foundation  at 

northwest  corner  of.  Bronze  tablet  marked  "930  A"       929.076 

Cobleskill;  D.  &  H.  station;  top  of  north  rail  at 908.6 

26 
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Cobleskill,  .9  mile  east  of;  top  of  north  rail  at  road 
crossing 888.8 

Bamerville  Crossing,  []  chisel  mark  on  rock  50  feet 
north  of  railroad  at.    (Set  by  Clark  Brown.) 903.320 

Barnerville  Crossing,  top  of  north  rail  at 905.6 

Howe's  Cave,  2^  miles  west  of;  top  of  north  rail  ander 
overhead  farm  crossing 923.0 

Howe's  Cave,  IJ  miles  west  of;  top  of  north  rail  at 
road  crossing 885.9 

Howe's  Cave,  D.  &  H.  station;  top  of-  soath  rail  at 794.9 

Howe's  Cave,  i  mile  east  of;  top  of  north  rail  at  road 
crossing , 782.6 

Howe's  Cave,  1.2  miles  east  of;  bridge  seat  at  north- 
west corper  of  small  bridge  or  open  culvert.  Bronze 
tablet  marked  "  731 A  " 730.231 

Central  Bridge,  1-3  mile  west  of;  top  of  north  rail  at 
road  crossing 641.2 

Central  Bridge,  D.  &  H.  station;  top  of  north  rail  op- 
posite         620.8 

Schoharie  Junction,  D.  &  H.  station ;  top  of  north  rail 
opposite 598.3 

Schoharie  Junction,  1.2  miles  east  of;  top  of  north  rail 
at  road  crossing *.       636.4 

Schoharie  Junction,  1.3  miles  east  of;  top  of  north 
rail  at  road  crossing 642.4 

Esperance,  .9  mile  west  of;  top  of  north  rail  at  road 
crossing ; 725.0 

Esperance,  D.  &H.  station;  1,250  feet  west  of;  coping 

ft 

stone  at  north  end  of  stone  culvert  under  D.  &  H. 

railway.    Bronze  tablet  marked  "  753  A  " 751.96* 

Esperance,  D.  &  H.  station,  top  of  north  rail  at 767.5 

Esperance,  1  mile  east  of;  top  of  north  rail  at  road 

crossing 811.7 

Delanson,  D.  &  H.  station;  1.9  miles  west  of;  top  of 

rail  at  road  crossing 436.9 

Delanson,  D.  &  H.  station;  top  of  south  rail  at 812.0 
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Delanson,  .6  mile  east  of;  top  rail  at  road  crossing. . . .       803.8 

Delanson,  IJ  miles  east  of;  top  of  north  rail  at  private 
road  crossing 796.9 

Duanesburg,  D.  &  H.  station,  1,000  feet  west  of;  north 
end  of  east  abutment.  Bronze  tablet  marked 
"  681  xV  " ;. 680.374 

Duanesburg,  D.  &  H.  station;  top  of  south  rail  op- 
posite         676.1 

Duanesburg,  .6  miles  east  of;  top  of  south  rail  at  road 
crossing , 660.3 

Duanesburg,  If  miles  east  of;  top  of  south  rail  at  road 

road  crossing 588.2 

Kelleys,  2  miles  west  of;  top  of  south  rail  at  road 
crossing 556.9 

Kelleys  station,  base  of  rail  at 490 

Kelleys,  1  mile  east  of;  top  of  rail  at  private  road 
crossing 450.4 

Kelleys,  1.6  miles  east  of;  top  of  rail  at  road  crossing.        419.0 

Kelleys,  If  miles  east  of;  coping  stone  at  east  abut- 
ment of  cattle  and  wagon  pass;  750  feet  east  of 
highway.    Bronze  tablet  marked  "  410  A  " 408.57R 

South  Schenectady,  i  mile  southwest  of;  top  of  rail  at 
road  crossing 352.5 

South  Schenectady,  top  of  rail  at  road  crossing  .2  mile 
southwest  of  station 349.3 

South  Schenectady,  top  of  rail  at  road  crossing  at 
West  Shore  and  D.  &  H.  railways 548.7 

Schenectady,  2^  miles  southwest  of;  top  of  north  rail 
at  road  crossing 320.0 

Schenectady,  D.  &  H.  station;  f  mile  south  of;  top  of 
rail  under  center  of  bridge.  N.  Y.  Central  crossing 
over  D.  &  H.  railway 225.8 

Schenectady,  N.  Y.  Central  &  Hudson  R.  R.  bridge 
over  Erie  canal.  Northeast  corner  of  coping  stone 
of  abutment  wall.    Bronze  tablet  marked  "  242  A  ^' .       240.777" 
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REPORT 


OF 


Assistant  Engineer  C.  H.  Flanigan. 


REPORT, 


Albany,  N.  Y.,  December  29, 1898. 
Hon.  Campbhll  W.  Adams,  State  Engineer  and  Surveyor: 

Sir. — I  have  the  honor  to  submit  this  my  report  on  the  survey 
of  the  New  York  and  Massachusetts  boundary  line,  executed 
during  the  years  1897  and  1898. 

It  might  prove  interesting  to  briefly  review  the  early  history 
of  the  line  and  the  causes  leading  to  its  establishment  before 
taking  up  an  account  of  the  present  work. 

King  James  I  granted  by  Letters  Patent  in  1620,  November  3, 
to  "  The  Council  established  at  Plymouth  in  the  County  of  Devon 
for  the  planting,  ruling,  ordering  and  governing  of  New  England 
in  America  ....  all  that  part  of  America  lying  and  being 
in  breadth  from  fourty  degrees  of  Northerly  latitude  from  the 
equinoxtiall  line,  to  fourty  eight  degrees  of  said  Northerly  lati- 
tude,  exclusively,  and  in  length  of  and  within  all  the  breadth 
aforesaid,  throughout  the  maine  lands,  from  sea  to  sea,  together 
also  with  all  flrme  lands,  soyles,  grounds,  havens,  ports,  rivers, 
waters,  fishing,  mines  and  mineralls,  as  well  royall  mines  of 
gould  and  silver  as  other  mines  and  mineralls,  precious  stones, 
quarries  and  all  and  singular  other  commodities,  jurisdiction^ 
royalties,  privileges,  franchises  and  preliminaries,  both  within 
the  said  tract  of  land  upon  the  maine,  and  also  within  the  is- 
lands and  seas  adjoining:  Provided  always  that  the  said  islands 
or  any  the  premises  hereinbefore  mentioned,  and  by  these  pres- 
ents intended  and  meant  to  be  granted,  be  not  actually  possessed 
or  inhabited  by  any  other  Christian  Prince  or  State,  nor  within 
that  Bouthern  Colonies  heretofore  by  us  granted  to  be  planted 
by  divers  of  our  loving- subjects  in  the  south  part." 

This  proviso  applied  to  the  possessions  of  the  Dutch  alon^f 
and  near  the  Hudson  river.    In  1628  March  19,  the  Council  con- 
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Teyed  to  Sir  Henry  Roswell  and  his  aBsociates  "  all  that  parte  of 
Newe  England  in  America  which  lyeth  and  entendeth  between  a 
great  Biver  there  commonlie  called  Monomack  alias  Merrimack 
River,  and  a  certen  other  River  there,  called  Charles  River,  being 
in  the  Bottome  of  a  certen  Bay  there  commonlie  called  Massacha- 

setts and  all  lands  and  Hereditaments  whatsoever 

lyeing  within  the  lymits  aforesaid,  North  and  South  in  Latitude 
and  Breadth,  and  in  Latitude  and  Longitude,  of  and  within  all  the 
Bredth  aforesaid,  throughout  the  Mayne  Lands  there  from  the 
Atlantick  and  Western  Sea  and  Ocean  on  the  East  Parte  to  the 
South  Sea  on  the  West  Parte." 

A  charter  was  granted  in  1629  4th  March  by  Charles  I,  cover- 
ing the  same  lands,  with  the  proviso  excepting  lands  actually 
possessed  or  inhabited  by  any  other  Christian  Prince  or  State. 
The  south  bounds  of  this  grant  were  afterwards  found  to  be  in 
latitude  42°02'  north,  which  is  the  latitude  of  the  present  north 
boundary  of  Connecticut. 

In  1664  Charles  Second  granted  to  his  brother  James,  Duke 
of  York,  certain  lands  in  New  England  "  together  alsoe  with  the 
said  River  called  Hudsons  River  and  all  the  land  from  the  west 
side  of  Connecticut  River  to  the  east  side  of  De  la  Ware  Bay." 
No  boundary  on  the  west  was  given  although  the  presumption  is 
that  the  western  limit  was  the  Delaware  river.  To  remove  all 
questions  of  doubt  as  to  the  validity  of  the  Duke's  title  a  second 
grant  covering  the  same  lands  was  made  to  him  ten  years  later. 

The  High  Court  of  Chancery  of  England  in  1684  ruled  that 
the  Massachusetts  charter  of  1629  given  by  Charles  First  was 
void.  The  validity  of  the  deed  given  under  this  charter  was  ap- 
parently  not  affected  by  this  ruling,  although  the  New  York 
Council  in  i753  maintained  that  the  charter  under  which  the 
deed  was  given  being  void  in  itself  would  include  the  deed  in  its 
effects.* 

Upon  the  application  of  the  agents  of  the  colonists  a  new  char- 
ter was  granted  October  7,  1691,  incorporating  the  colonies  of 
Massachusetts  and  New  Plymouth,  Maine  and  Nova  Scotia  into 

•  N.  Y.  Council  MinntM  (MS.),  xxlli,  55. 
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"  one  real  province  by  the  name  of  our  province  of  ^the  Massachu- 
setts Bay  in  New  England."  This  new  province  included  "  all 
that  part  of  New  England  in  America  lying  and  extending  from 
the  great  river  commonly  called  Monomack  alias  Merrimac,  on 
the  North  part  and  from  three  miles  northward  of  the  said  river 
to  the  Atlantick  or  Western  Sea  or  Ocean  in  the  South  part  and 
all  the  lands  and  hereditaments  whatsoever,  lying  within  the 
limits  aforesaid  and  extending  as  far  as  the  outermost- points  or 
promintories  of  land  called  Cape  Cod,  and  Cape  Malabar  north 
and  south  and  in  latitude  breadth,  and  in  length  and  longitude, 
of  and  within  all  the  breadth  and  compass  aforesaid,  throughout 
all  the  mainland  there,  from  the  said  Atlantic  or  Western  Sea 
and  Ocean,  on  the  East  part,  towards  the  South  Sea  or  West- 
ward as  far  as  our  Colonies  of  Rhode  Island,  Connecticut,  and 
the  Narraganset  Country."     .... 

From  this  it  is  seen  that  the  Colony  was  limited  toward  the 
west  by  the  western  boundary  of  Connecticut.  This  boundary 
had  been  fixed  by  agreement  November  30,  1664,*  between  Com- 
missioners representing  the  Duke  of  York  and  Delegates  from 
the  Colony  and  was  not  "  to  extend  into  any  part  of  the  maine 
Land  further  west  ward  than  the  head  of  a  Creeke  or  River  at 
high  water  marke  commonly  called  by  the  Indian  name  Mameron- 
ock  and  from  thence  by  a  direct  line  to  the  North  North  West 
till  it  meet  with  the  Massachusetts  line,  nearer  than  the  distance 
of  Twenty  Miles  from  any  of  the  borders  of  the  Maine  River 
Commonly  called  Hudsons  River."  .  .  .  This  agreement  was 
ratified  November  28, 1683,  by  Thomas  Dongon,  Governor  of  New 
York,  and  by  Robert  Treat,  Governor  of  Connecticut  and  the 

Commissioners  of  Connectieut.f 

The  first  effort  that  was  made  to  have  the  boundary  line  be- 
tween the  two  provinces  actually  run  was  in  a  bill  passed  by  the 
Massachusetts  General  Court  November,  1719,  calling  for  the 
appointment  of  "  a  committee  to  join  with  such  as  the  govern- 
ment of  New  York  shall  appoint  to  run  and  settle  the  divisional 
line  and  boundary  between  the  s'd  provinces."    In  reply  to  this. 

•  N.  T.  Col.  M8S.,  Ixlx,  4.  t  N.  T.  Col.  MSSL,  Izlx,  tO. 
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offer  no  action  was  taken  by  the  New  York  Assembly,  and 
nothing  further  was  attempted  in  the  matter  until  1754,  when 
on  account  of  serious  troubles  that  were  occurring  between  the 
inhabitants  of  the  two  provinces  in  the  vicinity  of  the  disputed 
boundary  some  determined  action  became  necessary.  In  that 
year  a  commission  with  stipulated  powers,  consisting  of  four 
members,  was  appointed  by  New  York  "to  act  in  conjunction 
^ith  conimissioners  on  the  part  of  the  Province  of  Massachusetts 
i^ay  to  settle,  agree  upon,  fix  and  ascertain  the  bounds  between 
the  said  two  provinces,  or  provisional  or  temporary  bounds  be- 
tween the  said  governments  to  be  deemed  the  line  of  jurisdic- 
tion and  limits  until  the  true  bounds  shall  be  finally  settled." 

A  like  commission  was  appointed  by  the  Province  of  Massa- 
<:husett8  Bay,  with  its  powers  limited  to  the  settling  of  a  per- 
manent line. 

At  the  meeting  of  this  joint  commission,  the  New  York  mem- 
bers proposed  that  the  Connecticut  river  should  be  the  divisional 
line,  basing  their  claim  on  the  letters  patent  granted  by  King 
<Jharles  the  Second  to  James  Duke  of  York,  bearing  date  March 
12,  1664.  This  proposition  was  rejected  by  the  Massachusetts 
^commissioners;  they  instead  proposing  "a  line  twelve  miles 
•eastward  of  Hudsons  river."  As  neither  side  would  recede  from 
its  first  proposition  the  commission  adjourned  leaving  the  ques- 
tion of  the  location  of  the  line  in  the  same  unsatisfactory  and 
intangible  condition  as  before. 

In  1767  a  joint  commission  was  again  appointed  by  the  two 
provinces  and  met  at  New  Haven,  Conn.,  September  30th  of  that 
year.  At  that  meeting  the  final  proposition  of  the  Massachusetts 
commission  was  "  that  a  straight  line  to  be  drawn  northerly  to  a 
point  on  the  south  boundary  line  of  Massachusetts  Bay  twenty 
miles  due  east  from  Hudsons  river  to  another  point  distant 
twenty  miles  due  east  from  the  same  river,  on  that  line  which 
divided  the  Province  of  Massachusetts  Bay  from  New  Hamp- 
shire be  the  eastern  boundary  of  the  Province  of  New  York." 
As  the  general  direction  of  the  Hudson  river  is  considerably  to 
the  east  of  north,  the  New  York  commissioners  objected  to  a  line 
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drawn  through  two  points  twenty  miles  distant  due  east  from 
the  river  on  the  ground  that  such  a  partition  would  give  Massa- 
<;husetts  jurisdiction  within  twenty  miles  of  the  Hudson,  measur- 
ing at  right  angles  therefrom;  and  instead  proposed  ''that  the 
two  provinces  be  divided  by  a  straight  line  from  the  southern 
to  the  northern  boundary  line  of  Massachusetts;  to  begin  on  the 
«outh  at  the  northwest  corner  of  the  oUong  fixed  by  New  York 
and  Connecticut,  to  be  twenty  miles  from  Hudsons  river  and 
run  to  a  point  twenty  miles  from  the  said  river  in  the  line  be- 
tween Massachusetts  Bay  and  New  Hampshire,  to  be  found  by 
running  a  line  perpendicular  to  the  main  course  of  that  river 
between  the  north  and  south  lines  of  the  Massachusetts  Bay  ex- 
tended thereto." 

Like  the  preceding  commission  neither  side  would  accept  the 
}»roposal  of  the  other  and  for  a  second  time  the  evident  hopes 
which  were  entertained  by  both  governments  for  the  settling  of 
the  jurisdictional  line  and  for  a  stopping  of  the  quarrels  and 
^contentions  and  riots  which  were  now  common  among  the  ''  bor- 
derers "  came  to  naught.    • 

By  act  of  the  New  York  Assembly,  passed  March  28,  1773, 
commissioners  were  appointed  "  to  settle  a  line  or  lines  of  juris- 
diction between  this  colony  and  the  Province  of  Massachusetts 
J^ay."  Commissioners  with  like  powers  having  been  appointed 
by  Massachusetts,  the  joint  commission  met  at  Hartford,  where 
it  was  unanimously  agreed  that ''  a  line  beginning  at  a  place  fixed 
upon  by  the  two  governments  of  New  York  and  Connecticut,  in 
or  about  the  year  of  our  Lord  one  thousand  seven  hundred  and 
thirty-one,  for  the  northwest  corner  of  a  tract  of  land  commonly 
called  the  Oblong  or  equivalent  land,  and  running  from  the  said 
corner  north  twenty-one  degrees,  ten  minutes  and  thirty  seconds 
east  as  the  magnetic  needle  now  points  to  the  north  line  of  the 
Massachusetts  Bay  shall  at  all  times  hereafter  be  the  line  of 
jurisdiction  between  the  said  province  of  Massachusetts  Bay 
and  the  said  Province  of  New  York  in  all  and  every  part  and 
place  where  the  said  Province  of  New  York  on  its  eastern  boun- 
dary shall  adjoin  on  the  said  Province  of  Massachusetts." 


416  Annual  Report  .op  the 

The  course  north  twenty-one  degrees,  ten  minutes  and  thirty 
seconds  east  is  the  general  course  of  the  Hudson  rirer  as  deter- 
mined by  survey  in  the  winter  of  1772. 

A  surveying  party  was  at  once  organized  to  carry  out  the 
terms  of  the  agreement  and  it  seemed  that  at  last  this  line  which 
had  been  the  cause  of  debate  for  over  a  century  was  Anally  to  be 
fixed.  Starting  from  the  northwest  corner  of  the  oblong  the 
survey  had  proceeded  about  six  miles  when,  owing  to  local  attrac- 
tion, a  doubt  arose  as  to  whether  the  line  was  being  run  on  the 
agreed  upon  course,  it  was  then  mutually  decided  to  run  the  rest 
of  the  line  by  "  stakes  and  back  sights,"  although  it  was  known 
that  such  a  line  would  tend  more  easterly  than  a  line  run  by  the 
needle,  as  the  needle  by  an  increase  of  variation  in  going  towards 
the  north  would  describe  a  curve  going  westerly.  The  survey, 
however,  was  continued  in  this  manner  until  it  had  reached  a 
point  twenty  miles  from  the  beginning  where  it  was  abruptly 
terminated  owing  to  the  refusal  of  one  of  the  commissioners  to 
consent  to  the  further  prolongatioii  of  the  line  except  in  absolute 
compliance  with  the  terms  of  the  Hartford  agreement. 

The  troublesome  days  of  the  Revolution  coming  on  about  this 
time,  no  further  attempt  was  made  to  establish  the  boundary 
until  1783  when  for  a  fourth  time  commissioners  were  appointed 
by  each  State  "  to  complete  the  running  of  a  jurisdictional  line 
between  the  State  of  New  York  and  the  State  or  Commonwealth 
of  Massachusetts."  Like  their  predecessors  they  ran  a  few  miles 
of  the  line,  argued,  disagreed  and  disbanded. 

Relinquishing  all  hopes  of  settling  the  boundary  by  their  owtt 
efforts,  both  States  authorized  Congress  in  1784  to  appoint  com- 
missioners to  carry  jinto  full  effect  the  agreement  of  1773. 
Thomas  Hutchins,  John  Ewing  and  David  Rittenhouse,  all  dis- 
tinguished men  of  high  scientific  attainments,  were  accordingly 
appointed  such  commissioners  by  Congress  December  2,  1785. 

These  three  commissioners  with  representatives  from  New 
York  and  Massachusetts  met  at  the  south  end  of  the  line  in  July,. 
1787,  prepared  for  actual  field  operations.  The  Hartford  Agree- 
ment of  1773  by  which  they  were  bound,  stated  that  the  course 
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should  be  north  21°  10'  30"  east  as  the  magnetic  needle  then 
pointed.  There  being  no  reliable  data  as  to  the  yearly  variation 
it  was  decided  to  adopt  3'  5''  per  year.  This,  for  fourteen  and  one- 
sixth  years,  would  give  a  variation  of  43'  41".  The  actual  vari- 
ation was  found  to  be  5°  3'  west;  adding  to  this  the  variation  for 
fourteen  and  one-sixth  years  it  was  computed  that  in  May,  1773, 
the  total  variation  was  5°  46'  41"  west,  which  added  to  the  mag- 
netic course  as  given  21°  10'  30"  east,  made  the  direction  of  the 
boundary  line  at  its  starting  point  15°  23'  49"  east  of  the  true 
meridian.  A  question  then  arose  as  to  whether  the  changes  of 
the  magnetic  meridian  in  proceeding  northerly  should  be  taken 
into  account  in  defining  the  boundary  or  whether  the  spirit  of  the 
ageement  would  not  be  more  fully  adhered  to  by  determining 
the  direction  of  the  line  at  the  starting  point  by  the  needle  and 
continuing  on  that  course  with  respect  to  the  true  meridian. 
"Your  commissioners,  in  order  to  compromise  this  matter,  rec- 
ommend that  the  boundary  line  should  be  a  curve  which,  in  pro- 
ceeding northward,  should  vary  with  respect  to  the  true  meri- 
dian half  as  fast  as  the  magnetic  meridian  would  do,  which  was 
unanimously  agreed  to,by  the  agents  in  both  of  the  two  States. 
By  observations  made  at  the  two  ends  of  the  boundary  line  in 
1786  by  Dr.  Williams,  it  appeared  that  the  variation  at  the  north- 
ern extremity  was  49'  30"  more  than  at  the  southern  extremity 
of  the  line.  The  boundary  was  therefore  to  be  a  regular  curve 
proceeding  at  the  northern  extremity  21'  45"  more  westerly  than 
at  its  first  setting  out.  Your  commissioners  afterwards,  in  order 
to  save  time,  trouble  and  expense,  proposed,  instead  of  such  a 
curve,  to  run  a  straight  line  or  great  circle  of  the  globe — that  is, 
to  give  equal  tracts  of  country  to  each  State  that  the  curve  would 
have  done.  .  .  .  The  equivalent  line  was  found  to  be  11'  40"  more 
westerly  than  the  curve  at  the  place  of  beginning — that  is,  15° 
12'  9"  east  of  the  true  meridian,  which  direction  we  carefully 
ascertained  by  many  astronomical  observations  and  afterwards 
pursued  the  same  ....  to  the  northern  boundary  of  the  State 
of  Massachusetts." 

27 


418  Annual  Report  of  the 

The  line,  as  thus  established,  was  accepted  by  both  States  as 
the  jurisdictional  line  and  remained  in  force  in  its  entirety  until 
the  cession  of  the  Boston  Corner  tract  was  made. 

In  the  southwest  corner  of  Massachusetts,  between  the  New 
York  boundary  line  on  the  west  and  the  high  hills  of  the  Taconic 
range  on  the  east,  is  a  triangular  shaped  piece  of  land  which, 
owing  to  its  ea^e  of  access  from  New  York  city  and  the  protec- 
tion which  was  afforded  by  the  topography  of  the  country  when 
there,  had  been  for  a  long  time  the  rendezvous  of  a  most  vicious 

« 

and  depraved  class  who  were  desirous  of  evading  the  severity 
of  the  law ;  cut  off  from  the  rest  of  the  State  by  almost  impass- 
able hills,  a  great  difficulty  was  found  by  the  Massachusetts 
officials  in  affording  to  the  settlers  and  inhabitants  of  this  tract 
sufficient  i  police  protection. 

The  disgraceful  and  notorious  incidents  connected  with  the 
Morrissey-Sullivan  prize  fight  which  was  held  here  were  of  such 
a  character  that  in  1853,  by  act  of  the  Senate  and  House  of  Rep- 
resentatives of  Massachusetts  "  sovereignty  and  jurisdiction  over 
that  portion  of  the  Commonwealth  known  as  the  District  of  Bos- 
ton Corner  ....  is  hereby  ceded  to  the  State  of  New  York." 

The  boundaries  of  this  tract,  as  taken  from  the  official  map 
which  is  now  on  file  in  the  office  of  the  Secretary  of  State,  are 
beginning  at  a  heap  of  stones  ....  standing  in  the  south  bound- 
ary line  of  Massachusetts  and  the  northwest  comer  of  Connecti- 
cut ....  run  thence  along  the  south  bounds  of  Massachusetts 
in  a  direct  line  to  the  northwest  corner  of  the  oblong. 

....  At  the  distance  of  forty  chains  ....  established  the 
southeast  corner  of  Boston  Corner  ....  thence  to  the  eastern 
line  of  New  York  ....  by  the  true  meridian  north  1°  57'  W 
west  207.49  ....  thence  on  the  old  State  line  to  the  northwest 
comer  of  oblong  south  15^  12'  O^'  207.985  ....  thence  to  the 
place  of  beginning  south  89°  08'  41''  east  101.06. 

This  cession,  embracing  about  1,000  acres,  was  accepted  by  the 
Legislature  of  the  State  of  New  York  and  ratified  by  act  of 
Congress  January  3,  1855. 

In  1887,  under  the  direction  of  the  Hon.  Elnathan  Sweet,  State 
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Engineer  and  Surveyor,  a  survey  was  made  of  the  old  line  by  Mr. 
O.  S.  Wilson.  It  was  hoped  at  that  time  that  co-operation  might 
be  had  in  the  work  with  the  Massachusetts  officials,  but  as  their 
Legislature  had  given  them  no  such  authority,  they  were  com- 
pelled to  decline,  and  the  monumenting  of  the  line  was  post- 
poned until  joint  action  could  be  had. 

The  results  of  this  survey  were  valuable  in  showing  the  un- 
satisfactory axid  unstable  character  of  the  monuments,  their 
divergence  from  a  straight  line  and  in  offering  an  excellent  bade 
for  any  survey  that  might  be  jointly  undertaken  in  the  future 
by  the  two  States.  A  detailed  account  of  the  work  done,  and 
the  methods  employed  on  this  survey  are  given  by  Mr.  Wilson  in 
his  interesting  report  embodied  in  that  of  the  State  Engineer 
and  Surveyor  for  the  year  1887. 

No  further  effort  was  made  by  either  State  to  have  the  line 
properly  marked  until  January,  1897,  when,  in  a  communication 
addressed  by  you  to  the  Hon.  Roger  Walcott^  Governor  of  the 
Commonwealth  of  Massachusetts,  you  called  attention  to  the 
indefiniteness  of  the  line  as  then  marked,  and  asked  that  co- 
operation be  given  by  Massachusetts  in  a  joint  survey  and  in  a 
prominent  and  permanent  marking  to  the  line.  A  favorable  re- 
ply being  received,  a  meeting  was  held  in  Boston  at  which  were 
present  yourself  and  the  Topographical  Survey  Commission  of 
Massachusetts,  and  arrangements  made  for  proceeding  as  soon 
as  possible  with  the  field  work. 

A  hurried  reconnaissance  of  the  line  was  first  made  by  Mr. 
Sidney  Smith,  who  had  been  appointed  by  the  Topographical 
Survey  Commission  as  its  field  representative,  and  myself,  to 
acquaint  ourselves  with  the  character  of  the  country  and  to  de- 
vise means  for  the  proper  and  expeditious  handling  of  the  work. 
On  finishing  the  reconnaissance  we  jointly  reported  as  follows: 

The  reports  of  1887  and  1890  have  been  examined  and  portions 
of  the  line  visited. 

The  survey  of  1887  recovered  some  of  the  original  transit 
points  near  the  north  end  and  near  the  south  end  of  the  line. 
Probably  more  of  these  original  points  may  be  recovered. 
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The  following  method  is.suggested: 

Erect  a  signal  on  the  1887  line  at  Berlin  mountain  and  place 
a  straight  line  instrument  on  Alander,  thus  covering  about  forty 
miles  of  the  line.  Between  these  stations  set  points  upon  the 
intermediate  summits  and  erect  signals  or  flags  thereon,  thu& 
eliminating  errors  of  transiting. 

Also,  with  the  straight  line  instrument  project  points  from 
Berlin  Mountain  north  and  from  Alander  Mountain  south  to 
cover  the  extremities  of  the  boundary;  with  a  lighter  and  more 
portable  instrument  clear  and  measure  the  line  between  the  sec- 
ondary stations,  at  the  same  time  recovering  monuments  of  1787 
and  local  monuments  set  since  then.  Such  data  referred  to  a 
straight  line  may  determine  the  exact  location  of  existing  pointa 
in  the  boundary  and  also  the  location  and  value  of  points  in 
local  surveys. 

A  field  party,  consisting  of  fourteen  men  equally  divided  be- 
tween the  two  States,  was  organized.  Camp  was  pitched  on  the 
west  slope  of  Alander  Mountain  two  and  a  half  miles  southeast 
of  the  village  of  Copake  Iron  Works  and  preparations  made  to 
begin  work,  which  was  to  be  conducted  according  to  the  follow- 
ing memoranda  of  agreement: 

MEMORANDA  OF  AGREEMENT. 

Whereas,  by  virtue  of  chapter  25  of  the  resolves  of  the  Legis- 
lature of  the  Commonwealth  of  Massachusetts  for  the  year  1897 
the  commissioners  -on  the  topographical  survey  and  map  of 
Massachusetts  are  authorized  and  directed,  acting  with  any 
officers  or  agents  who  may  be  authorized  or  appointed  for  a  like 
purpose  by  the  State  of  New  York,  to  locate,  define  and  mark 
with  appropriate  monuments  the  true  line  between  the  territory 
under  jurisdiction  of  the  Commonwealth  of  Massachusetts  and 
that  under  the  jurisdiction  of  the  State  of  New  York,  and  upon 
completion  of  the  work  to  file  with  the  secretary  of  the  Common- 
wealth a  properly  attested  map  showing  the  location  of  all" 
the  monuments  marking  said  line  and  to  make  a  report  of  their 
doings  hereunder  to  the  Legislature,  and 
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Whereas,  by  virtue  of  chapter  421  of  the  laws  of  the  State  of 
New  York  for  the  year  1887,  the  State  Engineer  and  Surveyor  is 
authorized  and  direi'ted  during  the  year  1887  and  every  third 
year  thereafter  to  cause  to  be  made  an  examination  and  inspec- 
tion of  all  the  monuments  upon  the  State  boundary,  and  if  any 
such  monuments  be  found  injured,  displaced  or  removed,  said 
State  Engineer  and  Surveyor  is  authorized  and  directed  in  co- 
operation with  persons  duly  authorized  by  the  adjoining  State 
to  restore  and  replace  the  same,  and  to  cause  suitable  stone 
monuments  to  be  set  wherever  such  are  now  lacking  at  the 
points  where  said  State  boundary  is  intersected  by  the  boundary 
of  any  towns  or  counties  of  the  State  or  by  any  highway,  and 

Whereas,  pursuant  to  this  act  the  State  Engineer  and  Sur- 
Teyor  caused  to  be  made  during  the  years  1887  and  1890  an  in- 
spection and  examination  of  the  monuments  marking  the  bound- 
ary line  between  the  State  of  New  York  and  the  Commonwealth 
of  Massachusetts,  and 

Whereas,  said  inspections  and  examinations  disclosed  the 
facts  that  few  of  the  monuments  which  were  originally  placed 
to  mark  this  line  are  now  in  existence  and  that  these  few  are 
of  an  unstable  character  and  wholly  unsatisfactory  for  the  pur- 
pose intended  and  that  none  of  the  town  or  county  comers  or 
highways  has  ever  been  authoritatively  marked,  and 

Whereas,  to  fully  carry  out  the  provisions  of  said  acts  a  re- 
survey  of  the  entire  line  is  demanded,  now- therefore 

It  is  agreed  by  and  between  the  undersigned  that  Sidney 
Smith  representing  the  Commonwealth  of  Massachusetts  under 
appointment  of  the  Massachusetts  Topographical  Survey  and 
Charles  H.  Flanigan,  representing  the  State  of  New  York  under 
appointment  of  the  Hon.  Campbell  W.  Adams,  State  Engineer 
and  Surveyor,  shall  be  empowered  to  carry  out  a  thorough  sur- 
vey and  to  conform  to  all  the  requirements  of  said  acts  under 
instructions  of  the  parties  hereto,  and 

It  is  further  agreed  that  upon  the  completion  of  the  work  pro- 
vided for  in  this  agreement  that  a  full  report  shall  be  prepared 
giving  in  detail  the  methods  used  in  establishing  the  line,  the 
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location  of  the  monnments  and  any  other  interesting  data;  such 
reports  to  be  in  duplicate  each  to  be  signed  by  both  the  en- 
gineers, one  to  be  filed  with  the  State  Engineer  and  Surveyor 
at  Albany,  the  other  to  be  filed  with  the  Massachusetts  Topo- 
graphical Survey  Commission  at  Boston,  and 

It  is  further  agreed  that  each  State  shall  furnish  one-half  of 
the  necessary  party,  equipment,  supplies,  etc.,  and  that  the  actual 
expenses  incurred  in  the  duties  herein  referred  to,  including  the 
cost  of  the  reconnaissance  and  preliminary  report  shall  be  borne 
equally  by  the  two  States  in  interest,  except  so  far  as  may  relate 
to  the  compensation  of  the  engineers  and  assistants  employed^ 
which  compensation  is  to  be  arranged  by  each  State  separately 
and  that  all  expenses  be  accounted  for  in  verified  statements  sub- 
mitted in  duplicate  and  as  far  as  practicable  supplemented  by 
receipted  vouchers  from  parties  to  whom  disbursements  are 
made,  and 

It  is  further  agreed  that  the  above  work  in  the  main  is  to  be 
executed  in  accordance  with  the  plan  and  estimate  proposed  in 
the  joint  report  of  the  above  mentioned  assistants  in  charge  of 
the  reconnaisance  submitted  June  29,  1897. 

In  witness  whereof  Campbell  W.  Adams,  State  Engineer  and 
Surveyor  of  the  State  of  New  York,  and  Desmond  Fitzgerald, 
chairman  of  the  Massachusetts  Topographical  Survey  Commis- 
sion, have  hereunto  set  their  hands  and  caused  the  seals  of  their 
respective  departments  to  be  hereunto  aflSxed  this  28th  day  of 
Julv,  1897. 

[SEAL]  DESMOND  FITZGERALD, 

Chairman  Massachusetts  Topographical  Survey. 

[SEAL]  CAMPBELL  W.  ADAMS, 

State  Engineer  and  Survcffor. 

Before  entering  into  an  account  of  the  methods  employed  in 
our  field  work  we  will  give  a  short  description  of  the  instru- 
ments used. 

For  the  long  alignment  we  had  a  Buff  &  Berger  straight  line 
instrument.     It  has  three  leveling  screws,  an  axis  of  hardened 
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bell  metal  and  can  be  accurately  centered  by  a  motion  of  the  " 
base.    The  telescope  has  an  aparture  of  two  inches,  magnifying 
power  of  forty  diameters  and  cross  hairs  of  the  X  design. 

The  instrument  used  for  running  and  staking  the  line  between 
the  summit  points  set  by  the  straight  line  instrument  was  a  Buff 
&  Berger  transit  theodolite.  It  has  three  leveling  screws,  a 
movable  head  and  an  8-inch  plate  reading  to  W,  The  aperture 
of  the  telescope  is  1^  inches  and  the  magnifying  power  27  di- 
ameters. 

An  ordinary  B.  &  B.  transit  was  used  by  the  party  engaged  in 
the  chaining  and  stadia  work. 

In  all  kinds  of  long  line  work  it  is  essential  that  some  means 
of  ready  communication  be  adopted  whereby  messages  may  be 
transmitted'  between  the  different  field  parties.  For  this  pur- 
pose the  heliotropes  which  had  been  used  in  the  New  York  State 
Survey  were  employed.  They  consist  of  a  piece  of  gas  pipe  18 
inches  long  and  1^  inches  in  diameter  having  attached  to  the 
under  surface  a  screw  4  inches  with  a  joint  to  give  vertical 
motion;  on  the  upper  surface  are  two  small  columns  2^  inches 
high,  one  placed  2  inches  back  of  the  objective,  the  other  4 
inches  in  front  of  the  eye  piece.  A  flat  ring  of  an  inch  internal 
diameter  is  mounted  on  each  of  the  columns,  Ihe  plane  of  the 
rings  being  at  right  angles  to  the  telescope.  Between  the  last 
column  and  the  eye  piece,  a  mirror  three  inches  in  diameter 
capable  of  a  horizontal  and  viertical  motion  is  mounted,  the 
center  of  the  mirror  being  the  same  distance  above  the  telescope 
tube  as  are  the  centers  of  the  rings.  The  mirrors  itself  is  the 
heliotrope  proper.  In  connection  with  the  heliotrope  a  second 
mirror  of  4  inches  diameter  is  used  when  it  is  desired  to  flash 
the  light  in  an  opposite  direction  from  the  sun;  this  second 
mirror  is  placed  on  one  side  of  the  mirror  of  the  telescope  and 
facing  it. 

By  using  the  telegraphic  code  it  is  possible  to  send  any  given 
message  with  the  heliotrope.  This  system  has  been  in  use  for 
many  years  and  while  simple  in  operation  is  apt  to  consume 
much  time,  and  time  is  an  important  factor  in  the  sending  of 
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heliotrope  messages.  We  arranged  a  code  of  arbitary  signals,  a 
copy  of  which  was  furnished  to  each  of  the  heliot ropers;  the  code 
contained  all  sentences  which  were  necessar}'  to  be  used  during 
the  progress  of  work.  Each  sentence  was  designated  by  a 
special  number;  for  instance,  10  meant  "Give  me  a  point/'  33 
meant  **  All  right,"  97  "  Finish  for  the  day,"  etc.  The  metluKl 
pursued  in  the  sending  of  messages  was  as  follows:  The  observer 
and  the  heliotropers  were  each  at  their' stations  at  an  agre^ed  on 
time  in  the  morning;  if  the  weather  conditions  were  favorable 
each  heliotroper  flashed  his  light  to  the  other;  when  the  flash 
of  each  was  seen  by  the  other,  the  heliotroper  at  the  observing 
station  cut  off  his  light  aa  a  signal  that  he  was  ready  to  send  a 
message;  if  the  heliotroper  at  the  receiving  station  was  prepared 
to  take  the  message  a  like  signal  was  given  in  return  by  him. 
The  message  was  made  by  equal  intervals  of  flashes  and  cut  ofTs. 

If  we  desired  to  send,  say  sentence  No.  8,  it  was  done  Tt)y  giving 
eight  flashes  each  of  two  seconds  duration  with  an  equal  inter- 
val of  cut  off  between  them;  43  was  made  by  giving  four  two- 
second 'flashes,  then  a  cut  off  for  five  seconds,  after  which  three 
two-second  flashes  followed,  completing  the  sentence. 

This  system  was  readily  learned  by  all  of  the  heliotropers  and 
in  its  application  gave  excellent  results. 

For  chaining  two  steel  tapes,  each  300  feet  long,  graduated  to 
feet,  except  the  first  and  last  foot,  which  were  marked  to  tenths, 
were  provided.  These  tapes  had  been  previously  tested  on  a 
standard  base;  No.  1  showed  an  elongation  in  its  total  length  a.t 
82°F.  of  .2  feet  and  No.  2  at  the  same  temperature  an  elongation 
of  .01  feet. 

To  eliminate  any  large  errors  that  might  occur  in  chaining 
stadia  rods  were  used.  The  rods  were  graduated  according  to 
the  stadia  interval  of  the  transit,  which  had  been  found  by  care- 
ful experiment.  They  were  of  white  pine,  8  feet  long  4  inches  wide 
and  i  inch  thick.  The  body  ground  was  painted  white,  and  the 
sub-divisions,  feet,  tenths  and  half-tenths,  black.  No  numerical 
figures  appeared  on  the  rods,  as  in  long  sights  especially  they 
are  likely  to  cause  confusion.    In  extra  long  sights,  cardboard 
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targets  held  in  position  by  elastic  bands  encircling  the  rods  were 
employed. 

FIELD  WORK. 

Primarily  our  duties  were  to  run  a  line,  coinciding  as  nearly  as 
possible  with  the  line  of  1787,  which  was  indicated  by  stone 
heaps  and  chiseled  marks-  cut  in  ledges  at  specified  places 
throughout  its  length. 

From  the  Wilson  survey  we  learned  that  the  1787  line  was  not 
a  straight  line  and  that  many  of  the  marks  that  had  been  made 
by  the  Commissioners  were  missing,  none  having  been  found  that 
<;ould  be  positively  identified  between  the  eight  mile  point  and 
the  forty-first  mile  point,  a  distance  equal  to  two-thirds  of  the 
entire  line.  Plotting  the  Wilson  line  and  a  line  connecting  the 
ten  original  monuments  whose  location  had  been  reported  by 
him,  it  was  apparent  that  the  divergence  of  the  old  monuments 
from  a  straight  line  was  irregular  and  that  no  one  straight  line 
could  connect  them  all.  Averaging  their  locations,  we  computed 
that  a  line  run  from  the  point  on  Mt.  Alander  to  a  point  eight 
feet  west  of  the  old  stone  heap  on  Berlin  mountain,  of  the  gen- 
uineness of  which  two  marks  we  were  satisfied,  would  coincide 
approximately  close  with  the  location  of  all  the  old  monuments 
as  far  north  as  Jim  Smith  hill.  If  these  two  points  were  inter- 
visible  we  would  be  able  to  control  forty-four  miles  of  the  line. 

The  point  chosen  on  Alander  was  a  little  to  the  east  of  the 
center  of  the  old  stone  heap  and  averaged  up  well  with  the  Bor- 
den monument  at  Boston  corner,  the  chiseled  arrows  on  Alander 
and  Prospect  and  the  stone  heap  on  DugWay.  On  proceeding 
to  Berlin  mountain,  and  attempting  to  flash  a  foresight  from 
the  point  selected  there  to  the  party  on  Alander,  it  was  seen  that 
the  line  of  sight  was  cut  off  by  Rhodes  Pinnacle  and  Mt.  Misery. 
This  necessitated  a  change  in  the  general  plan  we  had  formed  of 
setting  most  of  the  main  points  from  Alander  Mt.  with  Berlin 
Mt.  as  a  foresight. 

Mr.  Wilson  had  reported  the  location  of  a  stone  heap  on  Mt. 
Misery  which  he  considered  to  be  a  mark  of  the  1787  line,  and 
that  Mt.  Misery  and  Alander  Mt.,  distant  apart  38^  miles,  were 
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intenisable.  An  investigatjon  showed  us  on  Mt.  Misery  a  stone 
heap  four  and  a  half  feet  high  and  three  feet  in  diameter,  which 
we  found  on  inquiry  among  the  people  living  in  the  vicinity  had 
been  regarded  for  years  as  a  point  on  the  original  line.  We  were 
further  convinced  of  this  fact  by  the  almost  inaccessibility  of 
its  position  and  by  the  trouble  that  we  had  in  reaching  it.  Our 
computed  line  would  pass  five  feet  to  the  east  of  this  stone  heap; 
opposite  the  stone  heap  and  on  line  a  post  was  driven  on  which 
was  mounted  a  heliotrope  to  give  a  foresight  from  Alander  Mt. 

In  the  meantime  a  party  had  moved  to  Mt.  Harvey  16  1-3  miles 
north  of  Alander  Mt.  prepared  to  receive  a  point  on  line  as  soon 
as  the  foresight  on  Mt.  Misery  was  observed  from  Alander.  As 
this  point  was  an  important  one,  and  at  a  greater  distance  from 
the  observing  station  than  any  other  point  that  was  to  be  instru- 
mentally  determined,  extra  care  and  precautions  were  used  in 
setting  it.  The  tripod  of  the  straight  line  instrument  on  Alander 
was  set  on  hubs  driven  firmly  into  the  ground  and  the  entire 
instrument  protected  from  the  wind  and  the  heat  of  the  sun 
by  a  tent.  To  prevent  any  vibration  that  might  be  caused  to 
the  instrument  by  the  movement  of  the  observer  around  it,  a 
low  platform  was  built  for  his  use.  In  the  tripod  of  the  signal 
above  the  instrument  was  another  platform  on  which  stood  the 
heliotroper. 

When  the  summits  of  Mt.  Misery  and  Mt.  Harvey  had  been 
cleared  and  the  heliotrope  flash  from  each  of  them  had  been  seen 
at  Alander  Mt.  the  setting  of  a  point  on  line  on  Mt.  Harvey  was 
made  as  follows: 

The  flash  on  Mt.  Misery  serving  as  a  foresight,  the  approxi- 
mate position  of  the  point  on  Mt.  Harvey  was  determined.  Over 
this  point  was  erected  a  simple  platform  consisting  of  a  single 
plank  five  feet  long  placed  at  right  angles  to  the  line  and  sup- 
ported by  four  posts  two  feet  high.  On  top  of  the  plank  rested 
a  small  piece  of  joist  into  which  had  been  screwed  a  heliotrope. 
The  heliotrope  was  placed  alternately  east  and  west  of  the  ap- 
proximate point  and  moved  slowly  towards  it  according  to  the 
signals  of  the  observer  at  Alander  Mt.,  the  movements  becoming 
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shorter  as  the  point  was  approached.  When  the  "  all  right " 
signal  was  given  the  position  of  the  center  of  the  heliotrope  was 
marked  on  the  plank  and  the  heliotrope  was  moved  to  the  oppo- 
site end  of  the  platform  ready  for  another  setting.  The  aver- 
age of  all  the  points  set  was  taken  as  the  true  point.  In  averag- 
ing such  points  it  is  necessary  to  take  them  by  pairs,  each  pair 
consisting  of  an  east-west  point  and  a  west-east  point.  The 
means  of  such  pairs  will  usually  be  found  to  give  very  accord- 
ant results.  Eight  points  were  set  on  Mt.  Harvey,  the  distance 
between  the  extremes  being  6^  inches.  The  four  set  by  moving 
from  west  to  east  were  within  a  space  of  1}  inches  and  the  four 
from  east  to  west  were  within  a  space  of  2  inches.  The  means 
of  the  eight  settings  averaging  1  and  2,  3  and  4,  6  and  6,  and 
7  and  8  were  embraced  within  a  space  of  nine-sixteenths  of  an 
inch.  This  excellent  result  was  due  in  a  great  measure  to  the 
relative  positions  of  the  points  Mt.  Misery  and  Mt.  Harvey,  the 
difference  in  angular  elevation  between  them  being  but  a  few 
minutes.  The  two  heliotrope  flashes  were  not  only  in  the  field 
at  the  same  time,  but  so  close  together  that  the  slightest*  turn  of 
the  tangent  screw  was  sufficient  to  move  the  cross  hairs  from 
one  to  the  other.  The  errors  of  eollimation  were  totally  inappre- 
ciable for  such  a  small  difference  of  altitude. 

After  Mt.  Harvey  had  been  set,  Boston  Corn.r  was  eitablished 
by  transiting  from  Alander  with  the  straight  line  instrument. 
This  instrument  was  not  intended  for  transit  work,  but  on  ac- 
count of  its  great  steadiness  and  the  excellence  of  the  telescope, 
it  was  used  for  this  purpose  in  preference  to  the  regular  transit 
instruments  when  the  point  to  be  set  was  a  mile  or  more  from  the 
observer.  A  target  two  feet  square,  divided  into  four  triangles 
by  lines  drawn  diagonally  from  the  corners,  the  upper  and  lower 
triangles  painted  white  and  the  side  triangles  black,  was  used 
instead  of  the  heliotrope  in  the  setting  of  this  point.  The  eolli- 
mation was  here  found  to  be  large,  the  extremes  of  the  eight  set- 
tings being  13^  inches  apart,  although  the  groups  themselves 
were  fairly  compact.  The  mean  of  all  the  points  came  13f  inches 
east  of  the  Borden  monument  set  to  mark  the  old  southwest  cor- 
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ner  of  MaBsachusetts.  These  were  the  only  points  set  from 
Alander. 

The  instrument  was  then  taken  to  Mt.  Fray,  5  miles  north  of 
Alander  Mt.,  and  transited  into  line  between  the  Haryey  and  the 
Alander  signals.  The  point  having  been  determined,  it  was  used 
as  the  observing  station  for  setting  Mt.  Prospect  1  mile  souths 
the  eleventh-mile  point  of  the  1787  survey,  2  miles  north,  and 
Hillsdale,  6  miles  north.  The  eight  settings  on  Mt.  Prospect 
came  within  a  space  of  2J  inches,  the  four  at  the  eleventh  mile 
point  within  a  space  of  2^  inches  and  the  eight  at  Hillsdale 
within  a  space  of  5f  inches.  The  target  was  used  at  all  these 
points. 

Cunningham  Hill,  4  miles  north,  and  Perry's  Peak,  8  miles 
north,  were  established  from  Mt.  Harvev  with  Mt.  Misery  as  a 
foresight.    Both  of  the  settings  were  good. 

From  Perry's  Peak,  foresighting  again  to  Misery,  Mt.  Lebanon^ 
2  miles  north,  and  Rounds  Mountain,  10  miles  north,  were  set. 
The  four  points  on  Mt.  Lebanon  and  the  four  on  Rounds  Mt.  were 
within  a 'space  of  2  inches. 

This  finished  our  long  alignment  work  for  the  season  of  1897^ 
and  while  we  did  not  reach  as  far  north  as  we  had  at  first  ex- 
pected, yet  considering  the  excessive  spell  of  unfavorable  wea- 
ther which  we  had  during  July  and  August,  weather  in  which 
any  long  distance  work  was  impossible,  we  feel  satisfied  with  the 
length  of  line  established. 

During  the  progress  of  the  long  distance  work  a  transit  party 
was  engaged  in  the  running,  clearing  and  staking  of  the  line 
between  summit  points  already  established.  Owing  to  the  very 
irregular  surface  of  the  country,  which  necessitated  oftentimea 
short  backsights  and  long  foresights,  considerable  pains  were 
required  to  keep  on  line.  Foresights  and  backsights  were  taken 
on  plumb  bob  strings  and  no  foresight  accepted  as  "all  right ''^ 
until  it  had  been  checked  at  least  three  times. 

The  transit  party  was  followed  by  another  party  doing  the 
chaining  and  taking  roughly  the  topography. 
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In  order  to  expedite  the  progress  of  the  work  and  as  insuring 
greater  accuracy  than  could  be  obtained  by  the  ordinary  horizon- 
tal measurements,  our  chaining  was  done  on  the  slope  and  the 
vertical  angles  taken.  The  excellent  results  obtained  in  the 
chaining  as  checked  by  the  triangulation  prove  this  method  to 
have  been  the  correct  one.  Our  allowable  limit  of  error  was  1  in 
2,000,  the  result  of  the  triangulation  shows  an  average  error  of  1 
in  5,100.  In  connection  with  our  chaining  and  as  a  rough  check 
upon  it  stadia  readings  were  taken  at  each  station;  the  stadia 
further  served  the  purpose  of  giving  us  an  approximate  profile  of 
the  entire  line. 

The  field  work  was  carried  on  until  November  1st,  when,  owing 
to  a  lack  of  funds,  it  was  discontinued  for  the  year.  Briefly 
reviewing  the  season's  work  we  find  that  about  forty  miles  of 
the  line,  including  the  piece  from  the  old  Connecticut  corner  to 
the  angle  on  the  Alander,  have  been  cut,  cleared  and  staked,  and 
that  the  chaining  and  topography  is  completed  for  a  distance  of 
thirty-two  miles;  the  long  base  line  of  the  survey  from  Alander 
to  Misery  has  been  established  and  the  controlling  points  on  it 
firmly  marked.  About  eighty-five  monuments,  including  stone 
heaps  and  chiseled  cuts  in  ledges,  which  are  supposed  to  have 
been  on  the  old  line,  were  located  by  offset  distances. 

In  the  early  part  of  June,  1898,  according  to  arrangements 
entered  into  between  yourself  and  the  Massachusetts  Topograh- 
ical  Survey  Commission,  field  parties  were  again  organized  and 
all  their  necessary  preparation  made  for  proceeding  with  the 
work,  Mr.  Eugene  E.  Peirce,  assistant  engineer,  was  appointed 
to  succeed  Mr.  Sidney  Smith  in  charge  of  the  field  work  for 
Massachusetts.  Several  other  changes  were  made,  but  the  party 
as  a  whole  remained  about  the  same  as  during  1897.  We  reached 
Hanrock,  Massachusetts,  June  Ist,  established  headquarters,  and 
on  the  following  day  commenced  field  operations  in  the  same 
order  that  was  in  force  during  the  latter  part  of  the  previous 
season — the  New  York  party,  ahead,  running  and  cutting  the 
line,  and  the  Massachusetts  party,  following,  chaining  and  taking 
topography. 
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North  of  Mount  Misery  the  summit  points  on  Rhodes  Pinnacle, 
Berlin  Mountain  and  Jim  Smith  Hill,  were  set  with  the  straight 
line  instrument.  Of  these  points,  Berlin  Mountain,  about  five 
miles  from  Mount  Misery,  is  the  most  important  as  well  as  the 
highest  point  of  the  line.  Before  Berlin  could  be  set  a  platform 
12  feet  high  was  erected  there,  near  the  approximate  point,  as  it 
was  found  that  a  stone  pile  on  Rhodes  Pinnacle  was  on  line  be- 
tween the  point  on  Misery  and  the  point  on  Berlin  Mountain, 
and  obstructed  the  view.  This  point  was  set  from  Mount  Misery 
by  transiting  from  a  heliotrope  stationed  at  Mount  Harvey  as  a 
backsight;  the  collimation  of  the  instrument  was  so  slight  that 
the  groups  overlapped.  Sixteen  i)oints  were  given,  and  while 
they  do  not  show  as  good  an  agreement  as  we  have  had  at  other 
stations  yet  the  mean  of  the  set  is  considered  strong. 

Rhodes  Pinnacle,  three  miles  north  of  Mount  Misery  and  two 
miles  south  of  Berlin  Mountain,  was  set  from  Berlin  by  a  fore- 
sight on  Misery.     This  point  is  a  good  one. 

On  the  two  summits  of  Jim  Smith  Hill,  distant  respectively 
two  and  one-half  miles  and  three  miles  from  Berlin,  points  were 
established  with  the  instrument  on  Berlin  by  transiting  from 
Misery.  The  groups  on  both  the  summits  showed  a  fairly  close 
agreement. 

As  the  north  end  of  the  line  and  the  more  northerly  of  the  Jim 
Smith  Hill  summits  are  not  intervisible,  station  Pownal  was 
set  by  transiting  from  the  latter  point,  about  1,500  feet  north 
of  the  north  end  of  the  line  on  a  small  knoll  from  which  the  end 
of  the  line  can  be  commanded.  Foresighting  from  Pownal  to  the 
Jim  Smith  Hill  summit  we  set  a  point  marking  the  intersection 
of  our  line  with  the  southern  boundarv  of  Vermont. 

When  the  chaining  and  topograi)hy  of  the  line  were  finished 
the  results  of  our  work  were  plotted  and  examined  to  see  how 
nearly  we  had  accomplished  our  purpose  in  running  a  line  to 
coincide  with  the  line  of  1787. 

The  old  line  was  controlled  by  seventeen  transit  points  placed 
on  the  summits,  north  and  south,  of  the  mountains  the  line 
crossed;  fourteen  of  these  points  were  marked  by  a  "  stake  and 


Statb  Engineer  and  Surveyor. 


431 


stone  heaps"  and  three  by  chiseled  marks  cut  in  the  rock;  the 
location  of  two  of  these  three  marks  relative  to  the  line  is  only 
given  approximately.  Between  the  transit  points  the  line  was 
run,  presumably  by  compass,  and  the  mile  points  marked  by 
stone  heaps.  The  location  of  these  mile  points  was  given  so  in- 
definitely that  we  made  little  effort  to  find  them,  our  endeavors 
being  wholly  confined  to  the  identifying  of  the  stone  heaps  at  the 
transit  points. 

Stone  heaps  at  the  best  are  unsatisfactory  points.  There  is 
about  them  such  a  lack  of  reliability  and  want  of  character  that 
it  required  at  times  greater  powers  of  intuition  than  we  possessed 
to  decide  whether  a  stone  heap  found  was  made  to  mark  the 
line  in  1787  or  that  it  was  placed  there  fifty  years  later  by  some 
farmer  in  clearing  up  his  field. 

The  following  table  shows  a  list  of  the  probable  transit  points 
of  the  original  line  which  we  found: 

■ 

Transit  Points  of  1787  Line  Refei^red  to  Base  Line  of  1898 

Survey. 


Distance 
In  milw. 


0.0 

2.5 

2.5 

5.2 

6.0 

6.6 

7.7 

15.2 

18.8 

40.5 

41.5 

43.3 

45.9 

48.5 

49.8 


NAME. 


Boston  corner  first  triinsit  post  marble  monument'  .... 

Alauder  mountain  hccoud  transit  post  stone  heap 

Alander  naonutain  obiselec]  arrow 

Cedfir  niouiitHitr  stone  heap 

Dngway  uiooiitain  third  transit  post  chiseled  M 

Mount  Prospect  fourth  transit  post  chiseled  arrow  . ... 

Mount  Fray  fifth  transit  post  chiseled  Y 

Sixth  trauHit  post  stone  heap 

Mount  Harrey  seventh  tranHlt  post  stone  heap 

Mount  Misery  twelfth  transit  post  stone  heap 

Thirteenth  transit  post  stone  heap 

Rhodes  Pinnuciu  fourteenth  transit  post  stone  heap... 

Berlin  mountain  fifteenth  transit  post  stone  heap 

Jim  Smith  hill  sixtpenth  transit  post  stone  heap 

Northwest  comer  of  Mussacbuseits  granite  nionnmrnt 


Oflfret 

'in 

feet. 

1.1 

W. 

0.0 

0.19W. 

0.0 

2.0 

E. 

1.8 

E. 

2.2 

E. 

0.0 

0.7 

W. 

5.5 

W. 

4.0 

W. 

0.0 

8.0 

E. 

4.0 

E. 

62.2 

E. 

From  this  table  it  will  be  seen  that  about  as  many  of  the  old 
points  show  on  one  side  of  the  line  as  on  the  other,  and  that  the 
general  average  of  these  points  is  well  represented  by  our  straight 
line.  The  only  place  where  any  large  difference  appears  is  be- 
tween the  sixteenth  transit  posts  and  the  end  of  the  line  where,  in 
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a  distance  of  one  and  one-half  miles,  we  hare  an  increased  diver- 
gence from  our  line  to  the  east  of  58.2  feet.  The  northwest  corner 
of  Massachusetts  was  marked  by  a  granite  monument  set  in  1896 
by  the  joint  boundary  commission  of  Vermont  and  Massachusetts 
on  the  spot  occupied  by  the  old  marble  post  placed  bj  Borden  in 
ISiU,  and  is  undoubtedly  the  site  of  the  corner  as  determined  in 
17S7.  Neither  is  there  much  doubt  as  to  the  authenticity  of  the 
large  stone  pile  markini^:  the  sixteenth  transit  i>ost. 

Had  we  been  able  to  locate  the  seventeenth  transit  post,  which 
on  the  original  map  is  shown  about  midway  between  the  sixteenth 
transit  post  and  the  northwest  corner,  we  would  probably  have 
found  it  close  to  our  line  as  its  ease  of  setting  from  the  preceding 
poiut  renders  it  unlikely  that  any  large  error  could  have  been 
made  here.  We  may  therefore  conclude  that  the  divergence  of 
the  old  line  from  a  straight  line  really  occurred  from  the  seven- 
teenth transit  post  north. 

To  reach  the  southern  boundary  of  Vermont  directly  from  the 
seventeenth  transit  post  a  distance  of  three-quarters  of  a  mile,  the 
line  would  liave  to  be  carried  down  a  steep  slope  through  the 
woods,  there  being  a  difference  in  elevation  between  the  two 
points  of  about  900  feet.  We  have  no  record  of  what  instrument 
was  used  in  running  this  i>art  of  the  line,  but  it  is  probable  that 
the  compass  was  employed,  and  that  either  through  local  attrac- 
tion or  by  adopting  Dr.  Williams's  data,  which  gave  the  attraction 
at  the  north  end  of  the  line  as  49'  30"  more  than  at  the  south  end, 
the  line  was  deflected  towards  the  east. 

It  may  seem  strange  that  on  the  very  end  of  the  line  we  should 
find  such  an  error  as  this,  an  error  which  mars  the  otherwise  ex- 
cellent work  of  the  original  surveyors;  but  from  the  meagre  and 
tantalizing  records  which  they  have  left,  it  is  plain  that  the 
survey  on  the  north  end  of  the  line  was  hurried,  and  that  little  if 
any  time  could  have  been  taken  in  checking  up  the  work. 

HIGHWAY  MONUMENTS. 

On  most  of  the  highways  crossing  the  line  monuments  were 
found  which  for  years  have  been  accepted  as  State  line  marks. 
We  could  procure  no  records  nor  get  any  information  telling  os 
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how,  when  or  by  whom  many  of  them  were  set,  but  it  is  unlikely 
that  any  was  placed  during  the  original  survey. 

Taking  the  highways  in  order  from  the  southerly  end  of  the 
line  and  proceeding  northward  we  commence  with 

Roberts  road,  2  miles.  This  road  is  now^  abandoned.  On  its 
north  side  is  a  white  marble  monument  2  feet  high  and  7  inches 
square,  having  the  letters  N.  Y.  cut  on  its  west  face,  M.  S.  on  its 
east  face  and  J.  T.  H.  on  the  south  face.  It  is  2.9  feet  east  of 
line. 

Bash  Bish  road,  5.2  miles.  This  road,  leading  from  the  village 
of  Copake  Iron  Works  to  Mount  Washington,  is  traveled  con- 
siderably. No  line  mark  was  found  on  the  road,  but  several 
hundred  feet  to  the  south  is  a  birch  tree  2  feet  in  diameter  hav- 
ing N.  Y.  cut  on  its  west  side;  this  tree  has  for  a  long  time  been 
considered  as  being  close  to  the  line.  It  is  19  feet  west  of  our 
line. 

Mount  Washington  road,  6.7  miles.  This  road  leads  from  Co- 
pake  Iron  Works  to  South  Egremont.  On  its  north  side  is  a 
sawed  marble  post  1  foot  high  and  6  inches  square,  "evidently  set 
since  the  1787  survey.     It  is  6.03  feet  west  of  line. 

Hillsdale-South  Egremont  road,  9.3  miles.  This  road  is  marked 
by  a  marble  monument  2.3  feet  high  and  11x4  inches  in  section. 
It  stands  on  the  north  side  of  the  road  close  to  the  wall  and  leans 
slightly  to  the  west  and  south.     It  is  15  feet  east  of  line. 

Hillsdale-North  Egremont  road,  10.5  miles.  No  line  marks 
found  here.  On  the  south  side  of  the  road  is  a  frame  dwelling 
formerly  used  as  a  tavern  and  known  as  the  State  Line  House. 
Our  line  passes  a  little  to  the  east  of  the  center  of  this  house. 

Koad  at  11  miles.  This  road  is  but  little  used.  No  line  marks 
found. 

North  Hillsdale-North  Egremont  road,  12.5  miles.  On  the 
south  side  of  the  road  a  stake;  was  found  which,  according  to  the 
testimony  of  the  owner  of  the  property,  marked  the  line.  It  is 
2.5  feet  east  of  our  line. 

Koad  at  12.6  miles.  But  little  travel  on  this  road.  No  monu- 
ments found.    There  is  a  fence  on  the  north  and  on  the  south 
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side  of  the  road  which  has  been  considered  as  being  on  the  State 
line.     It  is  16.5  feet  west  of  oor  line. 

Green  River  road  or  Albany  turnpike,  13.7  miles.  On  the 
sonth  side  of  this  road  is  a  cnt  marble  slab  2  feet  high,  1  foot 
wide  and  6  inches  tjiick  leaning  to  the  sonth  and  west.  Its  north 
face  is  marked  *'  Albany  33  M/'  and  its  sonth  face  N.  Y,  8.  line. 
It  is  11.3  feet  west  of  line. 

Road  at  14.4  miles.     Little  nsed.     No  marks  found. 

Upper  Green  River-Alford  road,  14.9  miles.  This  road  is  steep 
and  rocky  allowing  only  light  travel.     No  marks  found. 

Upper  Green  River- West  Stockbridge  road,  16.3  miles.  This 
road  is  now  abandoned  west  of  the  line.     No  marks  found. 

Alford-Canaan  road,  20.5  miles.  This  road  is  marked  on  its 
north  side  by  a  cut  marble  post  2  feet  6  inches  high  and  7  inches 
square.  On  the  east  face  are  cut  the  letters  Mass.  and  on  the 
west  N.  Y.  This  monument  leans  a  little  to  the  west,  and  is  19.2 
feet  east  of  line. 

Road  at  20.59  miles.  This  road  branches  from  the  preceding 
one  about  500  feet  east  of  the  line.     No  marks  found. 

West  Stockbridge-Canaan  road,  21.0  miles.  On  the  north  side 
of  this  road  stands  a  marble  post  2  feet  2  inches  high  and  7  inches 
square,  leaning  to  the  south.  The  letters  Mass.  and  N.  Y.  are 
cut  on  the  proper  faces.     It  is  24.4  feet  east  of  line. 

Road  at  21.5  miles  has  on  its  north  side  a  marble  post  1  foot  10 
inches  high  and  7  inches  square.     It  is  38.3  feet  east  of  line. 

State  Line  Hotel  road,  21.9  miles.  In  the  hotel  steps  is  a  sawed 
marble  post  2  feet  and  5  inches  high  and  7  inches  square,  lettered 
on  its  east  face  Mass.  and  its  west  face  N.  Y.  It  is  50.7  feet  east 
of  line. 

Railroad  monument,  21.95  miles.  On  the  south  side  of  the 
right  of  way  of  the  B.  &  A.  R.  R.  is  a  marble  post  1  foot  7  inches 
high  and  6  inches  h\  4  inches  in  section.  This  monument  was 
set  by  the  railroad  engineers  and  is  50.2  feet  east  of  line. 

Canaan-Richmond  road,  22.0  miles.  A  marble  post  stands  on 
the  north  side  of  this  road.  It  is  marked  on  its  south  face  "Road 
Line,''  on  its  east  face  Mass.  and  on  the  west  face  N.  Y.  It  is 
49.1  feet  east  of  line. 
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Richmond  Furnace-Canaan  Center  road,  23.0  miles.  No  marks 
found. 

Road  at  23.2  miles.  This  road  leading  to  Cunningham  Hill  is 
seldom  used.    No  marks  found. 

Richmond-Canaan  Center  road,  24.0  miles.  A  marble  post  3.9 
feet  high  and  6  inches  square  was  found  on  the  south  side  of  this 
road.  The  monument  is  marked  on  its  south  side  S.  L.  and  on 
its  east  side  R.     It  is  0.5  feet  west  of  line. 

Road  at  24.6  miles.     No  marks  found. 

Queechy  Lake-Richmond  road,  24.8  miles.  On  the  north  side 
of  this  road  is  a  marble  post  3  feet  8  inches  high  and  7  inches  by 
G  inches  in  section.  It  is  marked  the  same  as  the  preceding 
monument  and  is  4.4  feet  west  of  line.* 

Mount  Lebanon-West  Pittsfleld  road,  28.3  miles.  A  largo  stones 
slab  was  found  lying  on  the  ground  on  the  north  side  of  the  road. 
On  the  face  of  this  slab  was  carved  1818  N.  York  &  Mass.  Line  26 
M.  from  Alby.    The  bottom  of  the  stone  is  1.6  feet  west  of  line. 

Old  Lebanon  Springs-Pittsfield  road,  31  miles.  This  road  is 
now  but  little  traveled.    No  marks  found. 

Lebanon  Springs-Pittsfield  road,  31.3  miles.  On  the  south  side 
of  this  road  was  found  a  cut  marble  stone  2  feet  3  inches  high 
and  8  inches  by  4  inches  in  section,  lettered  on  the  east  face 
Mass.  and  on  the  west  face  N.  Y.    It  is  2.2  feet  west  of  line. 

Goodrich  Hollow  road,  33.5  miles.  A  marble  monument  3  feet 
high  and  sides  5  inches  wide,  evidently  recently  set,  U  on  the 
south  side  of  the  road.  It  is  marked  N.  Y.  on  the  west  face  and 
Mass.  on  east  face.    It  is  3.5  feet  east  of  line. 

Hancock-Stephentown  road,  35.5  miles.  On  the  north  side  of 
this  road  close  to  a  stone  wall  is  a  marble  slab  3  feet  9  inches 
high,  1  foot  and  8  inches  wide  and  3J  inches  thick,  marked  on  its 
south  broad  face  Massachusetts  and  York  Line.  To  Albany,  25 
miles.    To  Northampton,  48  miles.     It  is  12.9  feet  east  of  line. 

South  Berlin  road,  42.6  miles.  This  road  is  seldom  traveled. 
No  marks  were  found. 

McKay  Hollow  road,  44.4  miles.  This  road  crosses  the  line  in 
three  places.    No  marks  found. 
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Beebe  Hollow  road,  45.9  miles.  This  road  is  very  steep  and 
seldom  used.    No  marks  found. 

Berlin-Williamstown  road,  47.3  miles.  On  the  north  side  of 
the  road  standing  loosely  is  a  flat  field  stone  marked  XXII.  It 
is  29  feet  west  of  line. 

South  Williamstown-Petersburg  road,  48.6  miles.  Boad  used 
but  little.  South  of  road  is  an  old  fence  bottom  extending  about 
parallel  with  the  line  for  500  feet.     It  is  6.5  feet  west  of  line. 

Williamstown-Petersburg  road,  48.7  miles.  This  is  the  main 
traveled  road  over  the  mountains.     No  marks  found. 

Reviewing  the  location  of  the  highway  monuments  we  find 
that  the  alignment  of  all  of  them  is  fairly  good  with  the  excep- 
tion of  the  monument  at  the  "  State  Line  Hotel,"  and  the  two  to 
the  north  of  it  and  the  three  to  the  south.  Diligent  inquiry  made 
failed  to  tell  us  when  or  how  these  monuments  were  located,  but 
from  the  almost  regular  divergence  they  show  from  our  line — 
increasing  from  24.9  feet  at  the  twenty-first  mile  to  50.1  feet  at 
the  twenty-second  mile — it  is  probable  that  their  positions  were 
all  determined  from  the  same  starting  point.  If  a  line  is  ex- 
tended from  the  monument  on  the  B.  &  A.  R.  R.  through  the 
monument  in  front  of  the  hotel  it  will  paiss  through  the  parlor 
on  the  easterly  side  of  the  building,  rendering  the  parlor  a  very 
convenient  place  for  Massachusetts  couples  who  are  desirous 
of  being  married  to  become  so,  without  wasting  any  time  or  in- 
dulging in  the  formality  of  a  marriage  license.  On  the  westerly 
end  of  the  hotel,  safely  removed  from  the  stringent  liquor  laws 
of  Massachusetts,  is  the  bar-room.  The  excellent  arrangement 
and  location  of  the  hotel  relative  to  line,  as  no«w  marked,  is 
striking,  so  much  so  that  we  are  led  to  think  that  the  line  here 
was  made  to  fit  the  hotel  and  not  the  hotel  to  fit  the  line.  Our 
line  will  place  almost  the  entire  hotel  and  its  occupants  in  and 
under  the  jurisdiction  of  Massachusetts.  A  forced  change  of 
this  nature  is  always  to  be  regretted,  but  fortunately  this  is  the 
only  place  on  the  entire  line  where  residential  property  is  thus 
affected. 
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TOWN  AND  COUNTY  CORNERS. 

There  are  sev.eii  towns  and  one  county  in  Massachusetts  and 
ten  towns  and  three  counties  in  New  York  bordering  upon  the 
State  line.  The  corners  of  the  Massachusetts  towns  are  all  marked 
by  substantial  monuments,  making  it  a  compar^^tively  easy  task 
to  follow  out  the  town  lines  whenever  necessary.  On  the  New 
York  side  of  the  line  a  careful  search  showed  but  three  towns 
having  the  intersection  of  their  boundary  line  with  the  State 
line  marked. 

.  In  looking  for  corners  it  is  unusually  possible  to  get  some 
kind  of  information  from  the  people  living  near  the  supposed 
vicinity  of  the  corner  as  to  its  approximate  location.  It  is  true 
that  this  information  is  generally  useless,  and  oftentimes  mis- 
leading, but  it  gives  one  at  least  something  to  work  on.  In  the 
present  case  we  couldn't  even  procure  this  information,  poor 
though  it  might  be,  as  the  residents  knew  so  little  about  their 
town  corners  that  they  wouldn't  even  hazard  a  guess  as  to  their 
location.  A  search  in  the  offices  of  the  county  clerks  of  Renss- 
elaer and  Columbia  showed  such  a  lack  of  information  relative 
to  their  town  corners  that  we  believe  those  corners  have  never 
been  actually  marked  on  the  ground. 

In  a  letter  addressed  to  you  a  year  ago  I  called  attention  to 
the  uncertainty  attendant  on  the  location  of  these  town  corners 
and  urged  that  the  supervisors  of  the  adjoining  towns  be  com- 
pelled, either  by  a  survey  or  by  an  agreement  between  themselves, 
to  indicate  where  their  joint  town  lines  intersected  the  State 
line,  and  that  these  intersections  could  then  be  marked  at  a  min- 
imum expense  by  the  field  party  which  was  to  monument  other 
points  on  the  line.  In  reply  to  a  communication  of  yours  to  this 
effect  «ent  to  the  supervisors  of  the  towns  in  question,  no  satis- 
factory results  have  up  to  the  present  been  obtained. 

The  power  and  authority  to  have  town  and  county  corners 
marked  is  vested  by  statute  in  the  State  Engineer  and  Surveyor, 
and  I  would  again  urge  that  this  power  and  authority  be  used 
to  the  end  that  on  the  State  line,  at  least,  "  a  stake  and  stones  " 

» 

and  "a  blazed  tree,"  which  if  at  any  time  really  existed  have 
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long  since  disappeared,  be  superseded  by  something  more  per- 
manent and  more  Worthy  of  the  purpose  it  is  intended  to  fulfill. 

The  location  of  the  town  corners  and  the  monuments  marking 
them  found,  is  as  follows,  beginning  with: 

North  East,  Dutchess  county,  N.  Y.,  0  miles.  This  town  com- 
prises  in  part  a  portion  of  the  oblong  or  equivalent  tract  ceded 
by  Connecticut  to  New  York  in  1731.  Its  northeast  corner  touch- 
ing our  line  is  the  northwest  corner  of  Connecticut,  as  located 
by  the  New  York  Commission  in  1861.  It  is  marked  by  a  sawed 
marble  post  3  feet  6  inches  high  and  8  inches  square,  standing 
on  a  low  ridge  between  two  high  hills  of  the  Taconic  range,  about 
500  feet  east  of  the  Ryan  Bush  road.  It  is  marked  Ms.  on  the 
north  face,  N.  Y.  on  west  face  and  Ct.  on  east  face. 

Ancram-Copake,  Columbia  county,  N.  Y.,  2  miles.  A  stone 
pile  3  feet  high  and  3  feet  in  diameter  at  the  base  marks  this 
corner.  It  is  in  a  thick  growth  of  bushes  at  the  top  of  a  short 
slope  and  about  325  feet  north  of  the  monument  on  Roberts  road. 
Its  center  is  6  inches  east  of  line.  This  stone  heap  was  placed 
here  in  1857  when  the  town  of  Ancram  was  set  off  from  the  town 
of  Copake. 

Mt.  Washington-Egremont,  Berkshire  county,  Mass.,  8  miles. 
A  stone  pile  4  feet  high  and  5  feet  in  diameter  standing  in  a 
thick  young  growth  at  the  foot  of  the  sharp  ascent  leading  to 
Mt.  Fray,  marks  this  comer.    It  is  6.2  feet  east  of  line. 

Copake-Hillsdale,  Columbia  county,  9.4  miles.  This  corner  is 
marked  by  a  marble  monument  2  feet  high  and  6^  inches  square, 
having  inscribed  on  its  west  face  Town.  Mon.  of  Copake-Hills- 
dale. It  stands  in  a  cleared  field  484  feet  north  of  the  highway 
monument  on  the  Hillsdale-South  Egremont  road  and  is  11.8  feet 
east  of  line. 

Egremont-Alford,  Berkshire  county,  12.5  miles.  A  sawed  mar- 
ble monument  1  foot  high  and  8  inches  square,  with  1829  cut  on 
east  side,  A  on  the  north  side,  NY  on  the  west  side,  and  E  on 
south  side,  marks  this  corner.  It  is  in  a  cleared  field  450  feet 
south  of  the  highway  leading  from  North  Hillsdale  to  North 
Egremont  and  18.3  feet  west  of  line. 
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Alfred- West  Stpckbridge,  Berkshire  county,  18.1  miles.  -  This 
corner  is  marked  by  a  rough  marble  stone  4  feet  high  and  6 
inches  square,  standing  on  a  rather  steep  slope  in  thick  woods 
about  a  mile  south  of  the  summit  of  Mt.  Harvey.  On  its  south 
side  is  cut  A,  on  its  north  side  W.  S.,  1841,  and  on  its  west  side 
N.  Y.    It  is  49.2  feet  west  of  line. 

West  Stockbridge-Richmond,  Berkshire  county,  22.1  miles.  A 
sawed  marble  post  marks  this  corner.  It  is  1  foot  high,  7  inches 
by  4  inches  in  section,  with  the  names*  of  the  towns  cut  on  the 
respective  north  and  south  faces.  It  stands  about  700  feet  north 
of  the  B.  &  A.  B.  R.  in  open  woods  at  foot  of  steep  slope,  and 
is  55.7  feet  west  of  line. 

Richmond-Hancock,  Berkshire  county,  27.4  miles.  This  corner 
is  marked  by  a  cut  marble  post  2.5  feet  high  and  7  inches  by  4 
inches  in  section.  On  its  west  side  are  cut  the  letters  N  Y  and 
on  the  east  side  R.  It  stands  in  a  cleared  field  291  feet  north  of 
our  signal  on  Perry's  Peak,  and  is  directly  on  line. 

Hancock- Williamstown,  Berkshire  county,  42.1  miles.  The 
monument  marking  this  corner  stands  in  thick  young  woods  on 
gentle  slope  about  400  feet  north  of  a  small  brook.  It  is  of 
granite,  3  feet  high  and  6  inches  square,  marked  on  its  north 
side  W  and- on  its  south  side  H.    It  is  31.1  feet  west  of  line. 

TRIANGULATION. 

As  a  check  on  the  alignment  and  chaining  of  our  base  line  it 
has  been  tied  at  the  principal  summit  points  to  the  Massachu- 
setts system  of  triangulation.  The  field  notes  of  the  work  per- 
taining to  the  alignment  have  been  turned  over  to  the  United 
States  Coast  Survey  for  comparison,  and  we  hope  to  have  their 
results  in  time  to  make  them  a  part  of  the  present  report. 

The  following  table  shows  the  distances  by  chaining  and  tri- 
angulation between  the  main  points  on  the  line: 


440 


Annual  Report  op  the 


©1 


id 


«3 


dddddddoddo 


0 

O 


d 

a 
cs 

•c 


-t  0)  ci  eo  C4  o»  <^ 

e^lMCO 


A  CO  cfi  o>  o  od  iH 
coooxcoeoiA 

^lO  rH  e^  «H       ^ 


s 


t»  ^^  tft 


"SB 


lA 


^00 

cimcoooc^ecxoccoooiQ 


o 
H 


Si 

s 

hi 
o 
a 


GO 


0) 

-3 

a 

^   C8   — 


^  « 


«S 


•2 

oo  -A 

s  a 

X  a 

9   flO 


I 


°  ^ 

Q  oo 


a 
a 
c 


S 

oo 


a 

u 
c 


**  * 


a 
o 


O  o  S  ao-*.®^ 


fr- 


!^^  to  . 


K 


?^a 


c  a  .i:: 


a 
.2 

O 
« 

a 
a 
o 

a; 

a" 


» 


^ 


o 

la 


«■■•••■■■•■ 

os^io-^xoeotomoo 


State  Engineer  and  Surveyor.  441 

FINAL  AGREEMENT. 

Camp  Berlin,  Williamstown,  Mass.,  August  9,  1898. 

Memorandum  of  agreement,  made  this  day  between  Campbell 
W.  Adams,  State  Engineer  of  New  York,  and  the  Topographical 
Survey  Commission  of  Massachusetts. 

First.  It  is  agreed  that  the  line  to  be  marked  by  stone  monu- 
ments  and  otherwise  as  the  jurisdictional  line  between  the  State 
of  New  York  and  the  Commonwealth  of  Massachusetts  shall  be 
as  follows: 

Beginning  at  a  point  at  the  northwest  corner  of  Connecticut, 
marked  by  a  stone  monument,  thence  running  westerly  about 
forty  chains  to  a  marble  monument  now  standing  at  the  north- 
east corner  of  the  territory  known  as  "  Boston  Corners,"  ceded 
by  Massachusetts  to  New  York  in  1853;  thence  running  about 
north  12°  57'  16'^  west  to  a  stone  monument  standing  at  the  side 
of  the  Roberts  road,  so  called;  thence  deflecting  slightly  to  the 
west  and  running  in  a  straight  line  toward  a  marble  monument 
known  as  the  "  Hogeboom  Monument "  on  Alander  Mountain, 
till  it  intersects  the  base  line  of  the  survey  just  completed  from 
Alander  Mountain  to  the  southerly  line  of  the  State  of  Vermont; 
thence  the  line  follows  the  base  line  of  the  aforesaid  survey  to 
the  southerly  lin^  of  Vermont., 

Second.  It  is  agreed  that  the  line  shall  be  marked  by  placing 
stone  bounds  at  each  end  of  said  line,  and  at  all  angles  in  same. 

Third.  Stone  bounds  shall  be  placed  at  such  prominent  points 
along  said  line  as  shall  be  agreed  upon  by  the  engineers  of  the 
parties  hereto. 

Fourth.  Stone  bounds  or  other  marks  shall  be  placed  at  the 
end  of  each  mile  measuring  from  the  point  of  beginning. 

Fifth.  Stone  bounds  shall  be  placed  at  the  intersection  of  said 
boundary  line  with  all  roads  and  railroads. 

It  is  further  agreed  that  the  stone  bounds  which  have  been 
prepared  by  the  State  of  New  York  for  marking  the  line  shall 
be  used  for  marking  the  mile  points  so  far  as  practicable.  At 
such  summits  and  mile  points  where  it  is  not  practicable  to  place 
stone  bounds,  a  cast-iron  bound  of  small  dimensions  shall  be 
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used,  secured  into  the  rock  wherever  practicable,  and  supported 
by  pyramids  of  small  stones  laid  in  cement;  the  design  of  the 
iron  bound  to  be  prepared  by  the  engineer  of  the  Topographical 
Survey  Commission,  who  shall  also  have  charge  of  procuring  the 
bounds. 

At  road  crossings  and  summits,  where  such  monuments  can  be 
taken  at  a  reasonable  expense,  stone  bounds,  similar  to  those 
now  being  placed  on  the  boundary  line  between  Massachusetts 
and  Rhode  Island  are  to  be  used,  the  same  to  be  obtained  from 
the  party  now  furnishing  the  Rhode  Island  bounds,  if  they  can  be 
obtained  upon  as  favorable  terms  as  those  bounds. 

It  is  further  agreed  that,  at  the  Shaker  village  road,  the  old 
1818  stone  monument,  now  lying  on  the  ground  alongside  of  the 
line,  shall  be  reset  on  the  line  in  addition  to  a  new  road  stone. 

At  the  intersection  of  the  State  line  with  all  town'  corners,  the 
existing  corner  bounds  shall  be  reset  at  such  intersection,  first 
obtaining  the  assent  of  the  town  authorities  thereto. 

None  of  the  bound«  now  standing  as  marks  of  the  State  line  to 

be  disturbed,  except  in  cases  where  a  new  bound  is  to  be  set, 

simply  to  replace  the  old  one  without  changing  its  location. 

Approved 

C.  W.  ADAMS, 

State  Engineer  and  Surveyor. 

DESMOND  FITZGERALD, 

Chairman  Top.  Sur.  Com. 

To  mark  the  line  according  to  the  terms  of  this  agreement  re- 
quired forty-four  monuments  of  the  Massachusetts-Rhode  Island 
type,  the  thirty-eight  New  York  monuments  and  twenty-nine  iron 
posts. 

The  contract  for  the  forty-four  monuments  was  given  to  D.  H. 
Beed,  Fitzwilliam,  N.  H.  These  monuments  are  of  a  light  colored 
New  Hampshire  granite  nine  feet  long,  the  top  and  upper  three 
feet  being  dressed  twelve  inches  square.  On  the  east  face  are  cut 
the  letters  Mass.,  on  the  west  face  the  letters  N.  Y.,  and  on  the 
south  face  1898;  the  letters  and  figures  are  each  six  inches  long 
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and  a  quarter  of  an  inch  deep.    These  monuments  weigh  about 
1,700  pounds. 

The  thirty-eight  New  York  monuments  had  been  ordered  in  1887 
from  John  Beattie,  Leetes  Island,  Conn.,  to  mark  the  Wilson 
survey.  They  are  of  a  reddish  gray  granite  and  very  hard,  five 
feet  long  dressed  on  top  and  one  foot  below,  twelve  inches  square. 
On  opposite  faces  are  cut  the  letters  N.  Y.  and  M.  When  these 
monuments  mark  miles  points  the  number  of  the  mile  (measuring 
from  the  northwest  corner  of  Connecticut)  with  the  letter  M.  be- 
neath it  is  cut  on  the  south  face.  These  monuments  weigh  about 
800  pounds. 

The  twenty-nine  iron  posts  were  furnished  by  the  Chelmsford 
Foundry  Co.,  of  Boston.  They  are  of  cast  iron,  five  feet  long,  cir-- 
eular  in  section,  increasing  in  external  diameter  from  three  inches 
at  the'top  to  four  inches  just  above  the  bottom,  whence  the  post 
broadens  out  to  a  base  twelve  inches  in  length  and  four  in  width. 
On  the  top  of  the  post  is  an  elliptical  shaped  head  one  and  three- 
eighth  inches  thick,  its  major  axis  eight  and  three-qucu'ter  inches 
long.  On  the  east  face  of  the  head  are  cast  the  letters  Mass.  and 
on  the  west  face  N.  Y.,  and  also  the  number  of  the  mile  when  the 
post  marks  a  mile  point. 

The  monumenting  of  the  line  was  divided  between  thfe  two 
parties;  the  New  York  party  to  have  the  setting  of  the  monuments 
from  the  northwest  comer  of  Connecticut  to  and  including  the 
corner  marking  the  town«  of  West  Stockbridge  and  Richmond,  a 
distance  of  twenty-two  miles.  From  this  corner  to  the  Vermont 
line,  a  distance  of  twenty-eight  miles,  the  monuments  were  to  be 
set  by  the  Massachusetts  party.  After  the  monuments  had  been 
ordered,  a  delay  of  a  month  occurred  before  they  were  received  at 
the  different  railroad  stations  to  which  they  were  to  be  sent;  dur- 
ing this  time  our  full  field  party  was  maintained.  On  the  arrival 
of  the  monuments  they  were  distributed  to  their  proper  places  on 
the  line  and  the  setting  of  them  begun.  Owing  to  a  scarcity  of 
funds  our  field  party  was  disbanded  for  the  season,  October  3d, 
after  we  had  set  but  three  monuments  on  our  end  of  the  line. 

I  am  glad  to  say,  however,  that  those  on  the  north  half  of  the 
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line,  fifty-five  in  number,  have  all  been  set.  A  detailed  descrip- 
tion of  their  location  is  postponed  until  the  whole  line  is  fullv 
monumented. 

There  still  remains  to  be  done  the  setting  of  the  fifty-one  monu- 
ments on  the  south  end  of  the  line.  This  should  not  be  a  matter 
of  much  time  or  expense  as  these  monuments  are  now  lying  on  the 
ground  near  the  point  they  are  to  mark. 

In  conclusion  I  wish  to  express  my  thanks  to  Mr.  Henry  B. 
Wood,  chief  engineer  of  the  Topographical  Survey  Commission  of 
Massachusetts,  and  Mr.  Eugene  B.  Peirce,  assistant  engineer,  for 
the  untiring  interest  they  have  shown  in  the  work,  and  for  the 
courteous  treatment  I  have  on  all  occasions  received  from  them; 
to  Mr.  G.  L.  Hosmer,  who  did  most  of  the  long  alignment,  and  to 
whom  I  am  in  a  manner  indebted!  for  that  part  of  my  report;  to 
Prof.  A.  D.  Butterfield,  who  had  immediate  charge  of  the  chaining 

• 

and  the  topography  during  the  past  season,  and  to  all  the  other 

members  of  the  party  for  the  willingness  they  always  showed  in 

carrying  out  their  respective  duties,  onerous  though  they  were  at 

many  times. 

■Very  respectfully, 

O.  H.  FLANIGAN. 
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Water  supply  for  the  canals,  important  and  difficult  to 
obtain.     Great  credit  dne  tlie  pioneers   who  secured  the 

supply  from  the  Adirondack  wilderness 469 

Erie  canal  enlargement,  authorized  by  chapter  274,  Laws  of 
1835.  Black  river  and  its  tributaries  best  source  for  addi- 
tional supply  of  water  for  the  Rome  level 470 

"  Black  River  Canal  and  Erie  Canal  Feeder,"  authorized  by 

chapter  157,  Laws  of  1836 470 

Black' river  estimated  to  furnish  16,000  cubic  feet  of  water 

per  minute  a^ low  stage 470 

Sections  of  Black  River  canal  and  feeder 471 

Feeder  planned  for  a  flow  of  16,000  cubic  feet  of  water  per 

minute 471 

Construction  of  Black  River  canal  commenced  in  1837 471 

Construction  of  feeder  commenced  in  1838 471 

Work  suspended  by  "  Stop  Law  "  in  1842 471 

Work  resumed  in  1847 471 

Feeder  brought  into  use  in  1849 471 

First  boating  on  Blick  River  canal  and  feeder  in  1850 471 

Summer  of  1849  yery  dry.     Minimum  flow  of  Black  river  at 

Forestport,  9,000  cubic  feet  per  minute • 471 

WoodhuU  and  Wolf  lakes  surveyed  in  1849,  and  temporary 

dam  built  to  raise  the  water  in  said  lakes  five  feet 472 

Law  authorizing  reservoirs  (chapter  181,  Laws  of  1851) 473 

Surveys  made  in  1851  for  reservoirs  on  Black  and  Moose 

rivers , 475 

Four  reservoire—viz,  Woodhull,  Korth  Branch  and  two  on 
South   Branch — were   adopted  by  Canal   Board  and  put 

under  contract  in  1851 475 

Capacities  and  estimated  cost  of  the  four  reservoirs 475 

**  Old  Forge  Dam  "  not  raised  at  that  time 476 
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Contracts  for  the  four  reservoii*s  let  pursuant  to  chapter  485, 
Laws  of  1851,  were  annulled.  Court  of  Appeals  decided 
the  act  unconstitutional 477 

"  Big  Letting  "  of  1851.  Contracting  Board  occupied  four 
days  opening  the  bids  and  the  Engineering  Department 
twelve  days  canvassing  them 478 

Chapter  485,  Laws  of  1851,  repealed  l>y  chapter  338,  I^wsof 

1854 47S 

Estimates  for  reservoirs  revised  and  increased 478 

Woodhull  and  North  Branch  reservoirs  readopted  by  Canal 

Board  September  12,  1854 479 

In  October,  1854,  Woodluill  and  North  Branch  reservoirs 

again  put  under  contract 479 

March   17,    1855,    contract    for    North    Branch    reservoir 

declared  abandoned  and  awarded  to  other  parties   *479 

South  Branch  and  Chub  Lake  reservoirs  adopted  bv  Canal 

Board  July  11,  1855 479 

Chub  Lake  and  South  Branch  reservoirs  put  under  contract 

August  24, 1855 479 

Proposed  capacities  of     Woodhull,   North   Branch,  South 

Branch  and  Chub  Lake  reservoirs   480 

The  four  reservoirs  estimated  to  furnish  16,000  cubic  feet  of 

water  per  minute  for  110  days 480 

Estimated  cost  of  the  four  reservoirs 481 

January  10,  1856,  contracts  for  Chub  Lake  and  South  Branch 

reservoirs  declared  abandoned 481 

April  23,  1856,  Cjiub  Lake  and  South  Branch  reservoirs  put 
under  contract  again 482 

General  suspension  of  work  in  1 856 482 

October  16,  1856,  the  Auditor  notified  the  commissioners 
and  engineers  that  the  money  provided  by  the  Constitution 
and  the  Legislature  would  fall  several  millions  of  dollars 
short  of  doing  the  work  for  which  it  was  appropriated 488 

October  16,  1856,  the  Canal  Board  passed  a  resolution  to 
stop  all  works,  except  such  as  were  absolutely  indispensa- 
ble         488 
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October  31,  1856,  Commissioner  of  Eastern  Division  was 
furnished  with  a  list  of  contracts  that  might  be  suspended, 
and  he  notified  contractors  that  no  estimates  would  be 
made  for  work  done  after  November  Ist,  until  they  were 
notified  that  work  conld  be  resumed 488 

November  12,  1856,  work  on  Woodhull,  Chub  Lake  and 
South  Branch  reservoirs  was  suspended  by  the  Canal  Com- 
missioner      484 

North  Branch  resei'voir  completed  in  1856 484 

North  Branch  reservoir  brought  into  use  in  1857 485 

September  3d,  1857,  the  Canal  Board  passed  a  resolution  di- 
recting final  estimates  prepared  for  South  Branch,  Chub 
Lake  and  Woodhull  reservoirs,  so  that  the  contracts  could 
be  settled  and  canceled 485 

Estimates  were  prepared  and  submitted  for  a  settlement  in 

December,  1857 486 

Under  chapter  329,  Laws  of  1854,  $34,636.92  were  expended 

in  constructing  North  Branch  reservoir 486 

Previous  to  1857,  no  impounded  water  contributed  to  the 
natural  flow  of  Black  river,  except  what  little  was  stored 
at  Woodhull  by  the  low,  temporary  dam,  built  in  the  fall 
of   1849 486 

The  diversion  of  water  seriously  affected  water  powers  on 
Black  river,  and  Canal  Commissioners  paid  claims  for  tem- 
porary losses 486 

In  1854,  the  auditor  refused  to  pay  a  draft  of  the  Commis- 
sioner on  claim  for  water  diverted,  and  the  Court  of 
Appeals  sustained  the  auditor  in  his  decision 486 

Chapter  245,  Laws  of  1857,  authorized  owners  of  water 
rights  on  Black  river  to  present  claims  for  water  diverted .       487 

Under  this  act  upwards  of  60  claims  were  filed,  aggregating 
over  $600,000  and  extending  from  Forestport  to  the 
mouth  of  Black  river 487 

The  claims  were  heard  by  the  canal  appraisers  in  1858 487 

Chapter  570,  Laws  of  1857,  directed  $500  be  paid  to  each 
of  three  j}ersons  for  collecting  facts  relating  to  the  diver- 
sion of  water  from  Black  river 488 

29 
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Chapter  344:,  Laws  of  1861  and  chapter  799,  Laws  of  1868, 

revived  Act,  chapter  245,  Laws  of  1857 488 

No  work  done  on  reservoirs  in  1858,  except  ordinary  repairs.      489 

The  sums  paid  to  contractors  that  jear  were  due  them  in 
settling  the  contracts  abandoned  and  cancelled  the  previous 
year 489 

Chapter  350  and  351^  Laws  of  1858  were  passed  for  the 
relief  of  contractors  whose  contracts  for  the  construction 
of  WoodhuU  and  Chub  lake  reservoirs  were  cancelled  by 
the  Canal  Board 489 

Woodhull   and  North   Branch   reservoirs  were  attached  to 

section  2,  Black  river  canal,  by  chapter  185,  Laws  of  185S.       490 

Koad  from  the  feeder  pond  to  the  reservoirs  authorized  by 

chapters  474,  Laws  of  1859,  307  of  1862  and  164  of  1866.       490 

Beaver  river  improvement  authorized  by  chapters  233,  Laws 
of  1864,  and  816  of  1866 490 

Chapter  326,  Laws  of  1869,  appropriated  $49,780  to  complete 
so  many  of  the  Black  river  reservoirs  as  would  restore 
11,000  cubic  feet  of  water  per  minute  to  Black  river 491 

Contracts  awarded   May   24,   1859,  for  completing  South 

Branch  and  Woodhull  reservoirs 491 

Woodhull  reservoir  brought  into  use  in  1860 491 

South  Branch  reservoir  completed  in  1860  and  brought  into 
use  in  1861 491 

The  three  reservoirs  in  use  in  1861  were  estimated  to  furnish 

11,000  cubic  feet  of  water  per  minute  for  115  days 492 

Bemarks  and  extracts  from  annual  reports  498 

Maps  of  reservoirs  in  annual  report  for  1855  and  1862. .....       497 

Table  of  the  reservoirs  in  use  from  1861  to  1871,  inclusive. .       497 
Calculations  of  water  supply  based  in  error : 

(1)  By  assuming  that  Woodhull  would  fill  in  one  year . .       497 

(2)  That  North  lake  would  fill  twice  every  year 497 

(3)  By  not  allowing  for  the  longest  dry  weather  periods, 

and 498 

(4)  By  using  the  11,000  cubic  feet  diverted,  instead  of 

the  16,000  cubic  feet  per  minute  drawn  from  the 
reservoirs,  in  computing  the  number  of  days  the 
reservoirs  would  aflEord  a  supply 499 
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The  three  reservoirs  would  afford  but  little  more  than  one 
half  of  the  amount  of  water  that  the  annual  reports  claimed 

for  them 499 

One  hundred  and  fifty  days  is  a  maximum  for  dry  weather 

seasons 499 

Outlets  lowered  to  procure  additional  water  in  dry  seasons . .       499 

Scarcity  of  water  a  serious  matter  on  the  Rome  level 499 

DeRuyter  reservoir  brought  into  use  in  1863,  but  fell  far 
short  of  supplying  the  full  ^leficiency  on  the  Rome  level 

in  an  extremely  dry  season 500 

1867,  an  extremely  dry  season 501 

Fish  creek  feeder  proposed ' 601 

Chapter  877,  Laws  of  1869,  appropriated  $100,000  for  the 

construction  of  Fish  creek  feeder ,  .       502 

October  20,  1869,  the  Canal  Board  adopted  the  maps  and 
plans  for  Fish  creek  feeder  and  passed  resolutions  to  let 
four  sections  of  it ;  but  the  Board  of  Trade  and  citizens  of 
Oswego  opposed   its  construction  so  strongly  that  said 

feeder  was  never  built 502 

Chapter  767,  Laws  of  1870,  directed  the  Canal  BoarB  to 
apply  the  $100,000  appropriated  for  Fish  creek  feeder,  to 
the  construction  of  any  feeder  or  reservoir  that  would 

supply  the  deficiency  of  water  on  the  Rome  level 502 

Great  damage  by  high  water  in  1865  and  1869,  and  navi^- 

tion  interrupted  by  drouths  in  1867  and  1871 503 

Break  in  North  Branch  reservoir  April  21,  1869,  $58,926.46 

expended  in  1869  repairing  said  break. 503 

Great  floods  in  Eastern  New  York  in  1869 504 

Dam  at  North  Branch  reservoir  strengthened  in  1870 504 

Bnt  two  reservoirs  (Woodhull  and  South  Branch)  in  use  in 

1869 •. 504 

Chapter  767,  Laws  of  1870,  appropriated  $2,500  for  differ- 
ence of  cost  between  iron  and  wood  discharge  culverts  at 
Woodhull  reservoir 504 

July  2,  1870,  plans  were  adopted  by  the  Canal  Board  for 

inserting  iron  discharge  pipes  at  Woodhull  reservoir 504 

Tablet  at  Woodhull  reservoir 505 


452  Annual  Report  of  thb 


ImproYcraents  at  WoodhuU  reservoir  explained 505 

Map   of   ''Proposed   Sand   Lake  Beservoir"    aocompanies 

Ganal  Commissioner's  Report  for  1871  606 

August  4, 1871,  the  Canal  Board  adopted  map,  plans  and 
estimate  for  Sand  Lake  reservoir,  and  authorized  the  Com- 
missioners of  the  Eastern  Division  to  construct  the  same 
by  the  day,  at  a  cost  not  to  exceed  $16,000,  payable  from 
the  appropriation  provided  by  chapter  767,  Laws  of  1870.        606 

Sand  Lake  reservoir  completed  in  1872  and  brought  into  use 

in  1873 506 

Dam  built  at  original  outlet  of  third  Bisby  lake  in  1871 ....        606 

Area  and  capacity  of  Sand  Lake  reservoir 607 

Season  of  1871  extremely  dry.     Commenced  drawing  from 

the  reservoirs  in  May 507 

Waters  of  Oriskany  creek  appropriated  and  a  new  feeder 
constructed  to  secure  sufficient  water  to  maintain  naviga- 
tion on  the  Rome  level  through  the  fall  months 508 

September  28,  1871,  Commissioners  of  the  Canal  Fund 
appropriated  $40,000  to  defray  the  expense  of  the  Oriskany 
feeder,  from  the  fund  provided  by  chapter  767,  Laws  of 
1870 608 

December  22, 1871,  Canal  Board  appropriated  the  further 
sum  of  $7,000  to  complete  Sand  Lake  reservoir,  payable 
from  fippropriation  provided  by  chapter  767,  Laws  of 
1870 608 

July  5, 1872,  the  Canal  Board  authorized  the  Commissioner 
of  the  Eastern  Division  to  expend  the  further  sum  of 
$25,000  in  completing  Sand  Lake  reservoir,  and  in  com- 
pleting and  improving  roads  and  bridges  leading  to  the 
reservoirs ;  said  $25,000  to  be  charged  against  the  appro- 
priation provided  by  chapter  767,  Laws  of  1870 508 

Chapter  850,  Laws  of  1872,  appropriated  $18,000  for  con- 
structing  a  dam  across  Moose  river  at  the  old  "  Brown's 
Tract  Forge,"  at  foot  of  Fulton  chain  of  lakes 609 

August  6, 1872,  the  Canal  Board  passed  a  resolution  that,  in 
the  opinion  of  said  Board,  the  State  was  under  equitable 
obligations  to  construct  a  dam  at  the  ^^  Forge,"  and  that  it 
was  expedient  to  do  the  work 509 
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The  State  Engineer  explains  why  the  proposed  dam  was  not 

bnilt  and  the  object  for  its  construction 509 

Expenditures  at  the  four  reservoirs  from  1869  to  September 
30,  1873 611 

Disposition  of  the  water  from  the  reservoirs 611 

Chapter  598,  Laws  of  1869,  authorized  the  Canal  Appraisers 
to  hear  and  determine  claims  for  damages  caused  by  the 
break  at  North  Lake  reservoir  in  1869 511 

Reservoirs  kept  in  repair  by  contract  from  April  1,  1866,  to 
Janaary  1,  1870 512 

Chapter  751,  Laws  of  1870,  directed  the  Canal  Board  to  hear 
and  determine  the  claim  of  Contractor  MacArthur  for  dam- 
ages caused  by  the  break  at  North  Branch  reservoir 513 

Chapter  767,  Laws  of  1870,  appropriated  $100,000  for  the 
supply  of  additional  water  on  the  Rome  level  of  the  Erie 
canal 613 

August  2i,  1869,  the  Canal  Board  passed  a  resolution  author- 
izing the  attorneys  for  the  State  to  employ  a  stenographer 
in  the  hearing  of  the  claims  for  damages  caused  by  the 
break  at  North  Lake  reservoir  on  the  21st  of  April, 
1869 513 

On  the  13th  of  January,  1870,  and  the  28th  and  29th  of  De- 
cember, 1871,  the  Canal  Board  passed  resolutions  authoriz- 
ing the  Canal  Commissioner  of  the  Eastern  Division  to 
pay  in  the  aggregate  $37,400.66  to  the  attorneys  and 
$8,956.50  to  the  stenographer  for  their  services  and 
expenses  in  the  hearing  of  the  "  Black  River  Claims " 
cases,  which  covered  almost  270  cases,  involving  claims 
against  the  State  of  nearly  $700,000 613 

October  1,  1873,  the  Canal  Board  authorized  the  Commis- 
sioner to  expend  the  further  sura  of  $14,000  for  complet- 
ing Sand  Lake  reservoir,  for  constructing  a  dam  across  the 
outlet  of  third  Bisby  lake,  and  for  improving  and  com- 
pleting roads  and  bridges  to  the  resen'oirs 513 

Chapter  399,  Laws  of  1874,  reappropriated  the  $18,000 
appropriated  by  act,  chapter  850,  Laws  of  1872,  for  a  dam 
across  Moose  river  at  the  "  Forge  " 514 
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October  3,  1874,  the  Canal  Board  adopted  the  map,  plan  and 
estimate  for  a  "  Tree  Dam  "  at  "  Forge,"  Moose  river 51-4 

October  20,  1874,  D.  P.  McQueen  entered  into  contract  to 
build  a  tree  dam  at  "  Old  Brown's  Tract  Forge  " 515 

November  16, 1875,  McQueen  petitioned  the  Canal  Board  »to 
cancel  his  contract,  because  the  work  had  been  stopped  by 
the  Canal  Commissioner 515 

McQueen's  contract  was  cancelled  February  3, 1876 515 

July  6, 1876,  the  Canal  Board  approved  the*  recommenda- 
tions of  the  State  Engineer  and  passed  a  resolution  to  pay 
on  contract  for  **  Tree  Dam  across  Moose  River  "  (553.96 
on  Unal  account,  and  $640  for  materials  delivered,  and  to 
return  to  the  contractor  the  $1,500  security  retained  for 
the  faithful  performance  of  the  work 515 

Chapter  499,  Laws  of  1876,  directed  the  Canal  Board  to  con- 
sider and  report  upon  the  disposition  to  be  made  of  the 
lateral  canals 517 

Commissioner  of  Eastern  division  recommended  retaining 
the  "  Black  River  Canal  and  Erie  Canal  Feeder  " 51T 

January  27,  1876,  Black  River  canal,  with  its  feeders  and 
reservoirs,  was  transferred  from  the  Eastern  to  the  Middle 
Division   518 

For  the  first  four  months  of  the  fiscal  year  ending  September 
30,  1878,  the  New  Tork  State  canals  were  managed  by 
three  Canal  Commissioners  During  the  remaining  eight 
months  they  were  in  charge  of  a  Superintendent  of  Public 
Works 51& 

In  September,  1879,  the  Black  River  canal,  north  of  Boon- 
ville.  was  temporarily  closed  and  the  water  from  the 
feeder  sent  southward  to  the  Erie  canal 518- 

Outlets  were  also  lowered,  and  Canachagala  lake  was  brought 
into  temporary  use  to  procure  water  needed  for  the  Rome 
level  of  the  Erie  canal 519- 

Chapter  436,  Laws  of  1879,  appropriated  $10,000  for  a  dam 
at  the  old  Brown's  Tract  Forge 519' 

Preliminary  survey  made  in  1879  for  a  proposed  reservoir  at 
the  head  of  Forestport  pond 519 


State  Engineer  and  Surveyor.  455 

PAOB. 

White  lake  surveyed  in  May,  1880 520 

July  1, 1880,  a  map  of  White  Lake  reservoir  was  adopted  by 

a  resolution  of  the  Canal  Board 520 

July  1, 1880,  the  Canal  Board  authorized  the  State  Engineer     * 
to  employ  engineers  to  make  surveys  for  an   increased 
water  supply  for  the  Middle  Division •  520 

Chapter  475,  Laws  of  1881,  appropriated  $3,500  to  defray 
the  expense  of  surveys  for  increasing  the  water  supply  of 
the  Middle  Division 520 

The  act  directed  the  surveys  of  Canachagala  lake,  First, 
Second  and  Third  Bisby  lakes.  Little  Woodhull  and  Gull 
lakes,  Sixth  and  Seventh  lakes.  Brown's  Tract,  and  the 
flow  line  for  a  reservoir  on  Black  river  above  Forestport 
pond  520 

Canachagala  and  Twin  lakes  were  surveyed  in  1880,  and 
First,  Second  and  Third  Bisbys,  Little  Woodhull,  Lily 
and  Gull  lakes  in  1881 521 

Sixth  and  Seventh  lakes  of  the  Fulton  chain  were  also  sur- 
veyed in  1881.  Maps  of  these  lakes  are  in  the  State  En- 
gineer's Annual  Report  for  1881 . .  /. 521 

Chapter  533,  Laws  of  1880,  stipulated  that  (Hudson  river 
excepted)  there  should  be  no  dams  erected  on  rivers  of 
this  State,  recognized  by  law  or  used  as  public  highways, 
without  an  apron  for  the  safe  passage  of  lumber  and 
logs 521 

Chapters  16  and  74,  Laws  of  1881,  amended  chapter  533, 
Laws  of  1880,  by  excepting  the  Alleghany,  Delaware, 
Moose,  Beaver,  Oswegatchie,  Grass  and  Raquette  rivers 
and  their  tributaries;  also  the  waters  in  Franklin  and 
Lewis  counties 521 

A -dam  was  built  at  Second  Bisby  lake  in  1880,  and  work 
was  in  progress  to  convert  Cunachagala,  White,  Twin  and 
First  and  Second  Bisby  lakes  into  reservoirs 621 

The  reservoirs  at  Woodhull,  South  and  Sand  lakes  did  not 

fill  in  the  Spring  of  1880 •. 622 

Four  new  reservoirs  brought  into  use  in  1881,  viz:  Cana- 
chagala, First  and  Second  Bisbys,  Twin  and  White  lakes .       522 
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The  water  from  the  Black  River  reservoirs  was  entirely  ex- 
hausted at  the  end  of  September,  1881,  and  resort  was  had 
to  the  lowering  of  outlets  to  procure  water  for  the  balance 
of  the  season ; 532 

The  lumbermen  helped  themselves  to  the  water  from  the 
reservoirs  to  float  their  logs i      523 

The  lumbermen's  dam  at  Chub  lake  taken  possession  of  by 
the  State  in  1881  and  said  lake  brought  into  use  as  a 
reservoir  in  1882 524 

Bulkhead  placed  at  foot  of  Third  Bisby  in  1881  and  that 
lake  brought  into  use  as  a  reservoir  in  1882 524 

In  1880-81,  pursuant  to  chapter  436,  Laws  of  1879,  a  dam 
was  built  across  Moose  river  at  foot  of  sixth  lake,  and  the 
"  Forge  "  dam  strengthened  and  raised  two  feet 524 

Forge  dam  flows  first,  second,  third  and  fourth  lakes  of  the 
Fulton  chain 524 

Sixth  lake  dam  flows  sixth  and  seventh  lakes  of  the  Fulton 
Chain 524 

Survey  made  in  1881,  for  reservoir  at  head  of  Forestport 
pond 524 

Break  at  Third  Bisby  reservoir  dam  in  1882 ^24 

A  new  frame  house  was  built  at  North  Lake  reservoir  in 
1882 525 

Table  of  the  reservoirs  in  use  in  1882 525 

Chapters  336,  Laws  of  1881,  362,  Laws  of  1882,  651,  Laws 
of  1884,  and  3-30,  Laws  of  1886,  appropriated  in  the 
aggregate  $19,000  to  construct  reservoirs  upon  the  Inde- 
pendence and  Beaver  rivers 586 

A  preliminary  survey  was  made  in  September  1884,  for  a 
dam  on  Beaver  river  at  Stillwater,  and  plans  and  an  estimate 
of  cost  for  said  dam  were  prepared  in  October,  that  year. .      526 

The  reservoir  dam  on  Beaver  river  at  Stillwater,  as  originally 
constructed  in  1885  and  1886,  had  a  spillway  149  feet  long 
and  9i  feet  high,  above  the  low  water  surface  of  the  river 
at  that  location ■ 626 

Chapter  452,  Laws  of  1883,  appropriated  $20,000  for  a 
reservoir  on  Black  river  above  Forestport  pond 526 
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$14,172  expended  in  1884  on  preparatory  work  for  a  reser- 
voir dam  at  head  of  Forestport  pond 527 

Breaks  occurred  in  the  dams  at  Second  and  Third  Bisbj 
lakes  in  1887 528 

On  the  8th  of  March,  1888,  the  Senate  by  a  resolution, 
directed  the  State  Engineer  to  investigate  and  report  in 
regard  to  the  diversion  of  water  from  Black  river  for 
canal  purposes 528 

In  compliance  with  the  resolution  of  the  Senate,  the  State 
Engineer  and  his  assistant  investigated  and  made  able 
reports 629 

They  found  (in  corroboration  of  former  estimates)  that  during 
the  season  of  navigation  16,000  cubic  feet  of  water  per 
minute  were  taken  from  Black  river  into  the  feeder  at 
Forestport,  11,^00  of  which  were  diverted  and  went  south 
to  the  Erie  canal  at  Rome  and  the  remaining  5,000  went 
north  from  Boonviile,  and  were  restored  to  the  Black  river 
at  Lyons  Falls •. .' 529 

The  North  Woods  reservoirs  in  use  at  that  time,  and  their 

capacities,  ratings,  groupings  and  systems 529 

The  State  Engineer  explained  that  one  of  the  reasons  why 
the  reservoirs  did  not  furnish  a  better  dry  weather  supply 
was  the  surreptitious  use  of  the  water  by  lumbermen  to 
float  their  logs  down  the  streams 631 

He  urged  the  construction  of  a  reservoir  at  the  head  of 
Forestport  pond,  where  it  could  be  easily  guarded  from 
surreptitious  uses 531 

He  recommended  also  the  raising  of  Beaver  River  dam 631 

Chapter  274,  Laws  of  1889,  appropriated  $45,000  for  the 
completion  of  a  reservoir  on  Black  river  above  Forestport 
pond 531 

A  clause  in  this  act  directed  the  Superintendent  of  Public 
"Works  to  remove  the  gates  in  the  dams  at  Second  Bisby 
and  White  lakes,  but  the  Superintendent  declined  to 
remove  the  gates  . ; 532 

The  owners  of  the  lands  at  said  lakes,  however,  took  possess- 
ion of  the  gates,  and  since  L889  the  State  has  not  had  the 
use  of  any  impounded  water  from  the  Bisby  and  White  lakes      532 
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A  map,  plans  and  estimate  of  cost  to  complete  the  dam  for  a 
reservoir  at  the  head  of  Forestport  pond  were- transmitted 
to  the  State  Engineer  for  approval  in  Jnly,  1889 633 

The  estimated  cost  was  $69,000 583 

As  the  appropriation  was  only  $45,000,  two  or  three  efforts 
were  made  to  let  the  work  before  a  legal  bid  was  received 
low  enongh  to  come  within  the  amount  appropriated 533 

Finally  the  work  was  let  to  Philip  McGuire.     His  net  bid 

was  $44,84:7.50 ! 533 

McQuire  entered  into  contract  to  bnild  the  dam,  September 

20,  1889 533 

The  plan  and  estimate  for  the  dam  were  adopted  by  the 
Canal  Board  December  27,  1889,  at  which  time  $4,116 
were  set  aside  from  the  appropriation  for  engineering 533 

The  work  of  constmcting  the  dam  at  the  head  of  Forestport 
pond  progressed  satisfactorily  from  the  spring  of  1890 
until  August,  1891,  when  it  was  suspended  for  want  of 
funds 534 

McGnire's  contract  was  cancelled  by  the  Canal  Board.  A 
final  account,  amounting  to  $39,505.07,  was  rendered  in 
October,  1891 534 

The  dam  at  North  Lake  reservoir  came  very  near  being 
swept  away  again  during  a  severe  rainstorm  in  September, 
1890.  The  disaster  was  averted  by  the  energetic  work  of 
the  keeper  and  those  who  assisted  him 534 

Chapter  842,  Laws  of  1891,  appropriated  $15,000  for  clearing' 
the  flow  ground  of  the  reservoir  above  Forestport  pond  . .       534 

Flans,  specifications  and  estimates  for  clearing  said  flow 
ground  were  adopted  by  the  Canal  Board  June  10, 1891  .       634 

Chapter  494,  Laws  of  1892,  appropriated  $35,000  for  com- 
pleting  the  reservoir  dam  at  the  head  of  Forestport  pond, 
and  the  sum  of  $14,000  for  raising  the  roads  and  bridges 
across  said  reservoir 535 

July  26,  1892,  contracts  were  entered  into  by  Beckwith  & 
Quackenbush  for  completing  the  dam  for  reservoir  above 
Forestport  pond,  for  raising  the  roads  and  bridges  over 
said  reservoir,  and  for  clearing  the  flow  ground  of  the 
reservoir 535 
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The  work  of  raieing  the  roads  and  bridges  above  Foreetport 

pond  was  conipleted  in  1893 535 

The  clearing  of  the  flow  ground  of  the  reservoir  above  For- 

estport  pond  was  not  completed 535  . 

December  28,  1893,  the  Canal  Board  cancelled  the  contract 

for  clearing  flow  ground  of  reservoir  above  Forestport  pond.       585 

Chapter  490,  Laws  of  1894,  reappropriated  the  unexpended 
balance  of  $7,793.96  for  completion  of  the  reservoir  above 
Forestport  pond -. 535 

The  amounts  appropriated  and  the  sums  expended  for  the 

reservoir  on  Black  river  above  Forestport  pond 586 

Chapter  472,  Laws  of  1893,  reappropriated  $5,697  for  clear- 
ing the  flow  ground  of  the  reservoir  above  Forestport 
pond 537 

Chapter  469,  Laws  of  1892,  appropriated  $15,500  for  raising 

Beaver  River  dam  five  feet 537 

August  3,  1892,  plans  and  estimates  for  raising  the  dam  on 
Beaver  river  and  for  constructing  bridges  over  Twitchell 
creek  and  across  the  reservoir  were  transmitted  to  the 
State  Engineer  for  approval 537 

IN^ovember  14,  1892,  map,  plan  and  estimate  for  raising  the 
dam  on  Beaver  river  at  Stillwater  were  adopted  by  the 
Canal  Board 587 

September  6, 1892,  the  raising  of  the  dam  at  Stillwater,  on 

Beaver  river,  was  put  under  contract 537 

The  work  of  raising  the  dam  was  completed  in  1893,  and 

cost  $11,724.17 537 

Chapter  119,  Laws  of  1893,  provided  $.*>,C00  toward  clear- 
ing the  reservoir  flow  ground  on  Beaver  river 537 

Chapter  224,  Laws  s>i  1893,  appropriated  $5,000  to  build 
bridges  over  Beaver  River  reservoir  on  the  Lake  Champlain 
and  Carthage  road.  The  sum  insufficient,  and  bridges  not 
built 537 

Chapter  648,  Laws  of  1893,  provided   for  repairing  road 

to  South  Lake  reservoir 588 

Sluice  in  spillway  at  North  Branch  reservoir,  built  in 
1894-95  pursuant  to  chapters  726,  Laws  of  1893,  and  219, 
Laws  of  1895,  at  an  expense  of  $6,175.69 538 
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Chapter  168,  Laws  of  1894,  authorized  the  Governor  to 
appoint  fonr  commissioners  to  supervise  and  manage  the 
gates  at  the  State  dams  on  Beaver  and  Moose  rivers 538 

Chapter  768,  I^ws  of  1894,  provided  $1,000  for  gatetenders 

on  Beaver  and  Moose  rivers ...        589 

Chapter  396,  Laws  of  1894,  directed  the  Board  of  Claims  to 
hear,  audit  send  determine  the  claim  of  Beckwith  and 
Quackenbush  for  clearing  the  flow  ground  of  the  reservoir 
above  Forestport  pond 539 

The  claimants  were  given  a  hearing  in  May,  1894 539 

$4,692.04  were  expended  in  1894-95  clearing  flow  ground  of 

the  reservoir  of  Beaver  river 539 

Chapter  148,  Laws  of  1895,  appropriated  $26,^  00  to  recon- 
struct the  gates,  bulkheads  and  culverts  on  North  Branch 
reservoir,  and  the  road  from  North  Branch  and  South 
Branch 539 

Under  a  contract  dated  August  28,  1895,  the  road  was  im- 
proved and  spillway  lengthened  at  North  Branch  reservoir 
at  an  expense  of  $5,240.38 539 

In  1896,  under  a  contract  dated  August  2i),  1895,  four  iron 
pipes  were  substituted  for  portions  of  the  five  old  wooden 
culverts  at  North  Branch  reservoir 540 

The  amount  expended   in   making  this  improvement  was 

$17,316.05 540 

North  Branch  reservoir  should  be  further  improved  by  sub- 
stituting iron  and  stone  for  the  remaining  portions  of  the 
old  wooden  discharge  culverts,  and  in  constructing  over- 
falls and  a  paved  waste  below  the  paved  spillway  to  insure 
that  important  reservoir  against  failure  during  the  severe 
freshets  that  occur  there ^ 541 

Chapters  790,  Laws  of  1897,  and  606,  Laws  of  1898,  appro- 
priated $2,399.50  deficiency  for  improvements  at  North 
Branch  reservoir,  pursuant  to  chapter  148,  Laws  of  1895..        541 

Chapter  219,  Laws  of  1895,  reappropriated  $4,757.17  for 
constructing  bridges  over  Twitchell  creek 541 

Chapters  807,  Laws  of  1895,  and  1057,  Laws  of  1896,  each 
provided  $1,100  to  pay  gatetenders  at  Beaver  and  Moose 
Kiver  dams 541 
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Chapter  932,  Laws  of  1895,  appropriated  $5,000,  and  chap- 
ter 572,  Laws  of  1897,  reappropriated  the  unexpended 
balance  of  $2,756.43  for  repairs  and  improvements  at  the 
State  dams  on  Beaver  and  Moose  rivers 542 

Chapter  66,  Laws  of.  1896,  appropriated  $24,500  to  pay 
awards  made  by  the  Supreme  Court  to  riparian  owners  on 
the  tributaries  of  Beaver  river. 542 

Chapter  795,  Laws  of  1896,  authorizes  the  Governor  to 
appoint  three  citizens  of  Jefferson  county  and  one  from 
Lewis  county  "to  be  Commissioners  of  Water  Power  on 
Black  river."  Such  Commissioners  are  to  appoint  gate- 
keepers for  the  State  dams  on  Beaver  and  Moose  rivers 
and  make  rules  for  the  management  of  the  gates  in  said 
dams,  subject  to  the  approval  of  the  Superintendent  of 
Public  Works.  Such  Commissioners  are  given  authority 
to  regulate  the  discharge  of  water  through  the  gates  at 
such  times  and  in  such  quantity  as  they  may  deem  proper, 
but  not  in  snch  manner  as  to  injuriously  interfere  with 
canal  navigation  or  the  navigation  of  that  portion  of  the 
Black  river  used  for  canal  purposes 542 

"  Forge  "  dam  was  partially  rebuilt  in  1897-98 542 

$5,368.71  was  expended  in  1894,  1895  and  1896  repairing 
reservoirs  in  the  North  Woods,  and  $254.40  in  1896 
repairing  the  road  to  North  lake 542 

Two  stone  spillways  were  built  in  1896 — one  at  WoodhuU 

reservoir,  the  other  at  Canachagala  Lake  reservoir    542 

The  repairs  and  improvements  to  the  reservoirs  and  roads  in 

1897  explained 543 

The  unexpended  balance  of  the  money  provided  for  building 
bridges  over  Twitchell  creek  and  Beaver  River  reservoir 
was  reappropriated  by  chapter  673,  Laws  of  1897,  for  the 
purpose  of  clearing  the  flow  ground  of  said  reservoir 543 

$9,637.45  was  expended  in  1897  repairing  a  break  and  mak* 
ing  improvements  at  Beaver  River  reservoir  dam 544 

Chapter  59H,  Laws  of  1898,-  appropriated  $1,100  for  the 
compensation  of  gatetenders  for  the  State  dams  upon  the 
Beaver  and  Moose  rivers 544 
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Chapter  606,  Laws  of  1898,  provides  for  improvements  at 

-   the  State  dam  on  Beaver  river 544 

Table  of  reservoirs  in  use  in  1898 545 

Beservoirs  in  present  use  furnish  water  sufficient  for  ordinaiy 
years 547 

Bat,  for  such  extreme  dry  seasons  as  were  experienced  in 
1849,  1867, 1871, 1879  and  1881,  they  fall  far  short  of  fur- 
nishing  the  required  supply 547 

For  protracted  dry  seasons,  reservoirs  capable  of  storing 
3,500,000,000  cubic  feet  of  water  are  needed 548 

Minimum  flow  of.  Black  river  at  Forestport  in  1849  was 
9,000  cubic  feet  per  minute 548 

16,000  cabic  feet  of  water  per  minute  taken  into  the  feeder 
at  Forestport 549 

5,000  cubic  feet  per  minute  supplies  the  canal  north  from 
Boonville  and  is  restored  to  Black  river  at  Lyons  Falls  ...     549 

11,000  cubic  feet  per  minute  is  diverted  to  the  Erie  canal ...     54$ 

This  was.  the  basis  for  chapter  326,  Laws  of  1859 549 

Upwards  of  5,000,000,000  cubic  feet  of  water  diverted  from 
Black  river  to  the  Erie  canal  each  year 549 

The  insufficient  supply  of  water  for  the  long,  dry  seasons 
results  in  a  loss  to  the  boatman,  the  State  and  the  riparian 
proprietors 550 

The  remedy  for  this  would  be  to  impound  an  amount  of 
water  that  would  furnish  to  the  canals  the  required  16,000 
cubic  feet  per  minute  for  the  longest  dry  season  of  any 
year -. 551 

The  cost  to  construct  and  maintain  the  reservoirs  would  be 
less  than  to  pay  the  losses  resulting  from  the  mills  being  idle,     551 

The  waters  which  run  to  waste  during  the  freshets  would,  if 
stored  and  judiciously  used  in  addition  to  the  natural  flow 
of  the  streams,  supply  all  present  needs  ^^^ 

Desirable  to  have  reservoirs  near  the  feeder 551 

Iron  and  stone  should  be  used,  where  practicable,  instead Jof 
perishable  material,  in  constructing  and  improving  the 
reservoirs e 551 

The  desirable  summer  resorts  should  not  be  impaired  by  the 
reservoirs 553 
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MAPS. 

Law  in  regard  to  the  filing  of  maps  (chapter  888,  Laws  of 

1894) 553 

Maps  and  field  notes  of  every  canal  and  of  all  the  land  be- 
longing to  the  State,  "  Shall  be  kept  on  file  in  the  office  of 
the  State  Engineer" '. 553 

A  copy  of  every  map  and  of  all  the  field  books  and  notes,  so 
filed,  relating  to  canal  lands  in  any  county,  "certified  by 
the  State  Engineer  to  be  a  correct  copy  thereof,  shall  be 
filed  in  the  clerk's  office  of  such  county  " 668 

Maps  on  Filb  in  the  Office  of  the  State  Enginebb. 
Adopted  hy  Resolution  of  Canal  Boards 

Name.  When  Adopted. 

North  Branch  reservoir Oct.  28,  1851,  and  Sept. 

12,1854 554 

Woodhall  reservoir Oct.  28,  1851,  and  Sept. 

12,1854 554 

South  Branch  reservoir Oct.  28,  1861,  and  July 

11,1855 554 

ChnbLake  reservoir July  11, 1855 654 

Road  to  North  Branch  reservoir. .  .July  80,  1866 554 

Forge  dam.  Moose  river October  2,  1874 554 

White  Lake  reservoir July  1,  1880 554 

Reservoir  above  Forest  port  pond . .  December  27,  1889 554 

Exhibited  for  Zettings  and  Certified  to  By  Resident  Engineer. 

Nftme.  Date  of  Letting. 

Reservoir  No.  1,  South  Branch . .  .November  18, 1851 555 

Reservoir  on  North  Branch October  12,  1854 555 

Woodhull  reservoir Oct.  12,  1854,  and  May 

19,1859 565 

Chub  Lake  reservoir Feb.  14,  and  Apr.  22, 1856  565 

South  Branch  reservoir Feb.  14,  and  Apr.  22, 1856  555 

South  Branch  reservoir May  19,  1859 565 

Roads  from  feeder  to  reservoirs. .  .Feb.  14, and  Apr.  22, 1856  555 
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Miscellaneous  Maps  not  Signed  Officially. 
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Map  of  reservoirs  being  constructed  in  1856 555 

Map  of  Canachagala  Lake  reservoir 555 

Map  of  Twin  Lakes  reservoir 555 

Map  of  First,  Second  and  Third  Bisby  lakes 555 

Map  of  Sixth  and  Seventh  lakes,  Fulton  Chain 555 

Map  of  permanent  appropriation  at  ^^  Forge  dam  " 555 

Map  of  proposed  reservoir  near  Forestport 555 

Map  of  Beaver  River  reservoir,  surveyed  in  1888 556 

Map  of  Black  Tliver  canal,  with  watershed  of  Black  river. . .  556 

Map  of  reservoir  at  head  of  Forestport  pond  (1891) 556 

Map  of  clearing  reservoir  above  Forestport  pond 556 

Map  of  lands  to  be  flooded  by  Forestport  reservoir 556 

Map  showing  condition  of  clearing  the  Forestport  reservoir.  556 

Map  of  part  of  Beaver  River  reservoir 556 

Map  of  Lily  lake  and  Little  Woodhull 557 

Map  showing  reservoirs  in  Herkimer  county,  located  by  0. 

L.  Phelps,  Surveyor,  in  1880-81 657 

Maps  on  File  in  the  Office  of  thb  Superintendent  op  Public 

Works. 

Map  for  clearing  Beaver  River  reservoir  at  Stillwater 657 

Map  of  64  parcels  of  land  appropriated  for  the  reservoir  at 

the  head  of  Forestport  pond 558 

Map  of  Beaver  River  reservoir,  surveyed  in  1898,  and  cer- 
tified to  by  the  State  Engineer  and  Resident  Engineer. . .  558 

Plans  on  File  in  the  Office  of  the  Superintendent  op  Public 

Works. 

Discharge  pipes  at  Woodhull  reservoir  on  "  Change  of  Plan"  558 
Proposed  dam  across  Black  river  exhibited  for  a  letting 

July  27,  1865 558 

For  a  dam  at  Forestport  (at  head  of  pond)  February  13, 1885  558 
Proposed  tree  dam  on  Beaver  river  at  Stillwater,  July  22, 

lb95 658 

For  raising  Beaver  River  dam  at  Stillwater,  August,  1892 . .  559 

For  completion  of  dam  above  Forestport  pond,  July,  1892 . .  659 
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For  raising  roac^B  and  bridgCB  above  Forestport  pond,  July, 

1892 559 

For  bridges  over  Beaver  River  reservoir,  adopted  by  Canal 

Board 559 

Proposed  road  over  spillway  at  North  Branch  reservoir,  1895  559 
Proposed  discharge  pipes  for  North  Branch  reservoir,  1895.  559 
For  completing  Dnstins  road  across  Forestport  reservoir,  1896.  559 
For  masonry  spillway  at  Canachagala  lake,  adopted  by  Canal 

Board 559 

For  masonry  spillway  at  Woodhull  reservoir,  adopted   by 

Canal  Board 560 

For  abutments  and  bulkhead  at  Twin  Lake  dam,  adopted  by 

Canal  Board 560 

For  repairs  and  improvements  at  Sand  Lake  dam,  adopted 

by  Canal  Board 560 

Maps  on  File  in  the  Office  of  the  County  Clibks. 

Map  of  Woodhull  Lake  reservoir  on  page  523,  Book  75  of 
Deeds,  in'  the  Clerk's  office  at  Herkimer,  Herkimer 
county,  recorded  August  13,  1859 560 

On  page  522,  Book  75  of  Deeds,  in  the  County  Clerk's 
office  at  Herkimer,  is  recorded  an  award  by  the  Canal 
Appraisers  for  land  appropriated  for  Woodhull  reservoir. .       560 

Map  of  reservoir  on  Black  river  at  the  head  of  Forestport 
pond,  filed  in  the  office  of  the  county  clerk  in  the  city  of 
Utica,  Oneida  county,  September  13, 1892 562 

Map  of  64  parcels  of  land  appropriated  for  a  reservoir  on 
Black  river  at  the  head  of  Forestport  pond,  filed  Septem- 
ber 26, 1896,  in  the  Onieda  county  clerk's  office  at  Utica.       562 

Map  Aooompanting  this  Eepokt. 

The  accompanying  map  shows  the  ten  reservoirs  in  present 
use,  the  two  abandoned  by  law,  and  one  not  in  use  since 
the  failure  of  its  dam  in  1896 562 

Seven  of  those  in  present  use, 'viz:  North  Lake,  Woodhull, 
South  Lake,  Sand  Lake,  Canachagala  Lake,  Twin  Lakes 
and  the  reservoir  at  the  head  of  Forestport  pond,^urni8h 

water  to  the  Black  River  canal  and  to  the  Erie  canal 562 

30 
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The  other  three  now  in  use  (two  on  Moose  river  and  one  on 
Beaver  river)  furnish  water  to  the  Black  River  improve- 
ment and  to  the  water  powers  along  Black  river 562 

The  two  abandoned  by  law  are  the  First,  Second  and  Third 

Bisby  Jakes  and  the  White  Lake  reservoirs 563 

The  one  in  disuse,  because  its  wooden  dam  has  decayed  and 

failed,  is  Chub  Lake  reservoir 563 

Chub  lake  is  a  desirable  location  for  a  reservoir,  but  instead 
of  repairing  the  old,  low,  wooden  dam  a  new  dam  should 
be  built,. using  durable  material  in  its  construction,  and 
erecting  it  to  a  height  that  would  impound  the  large 
amount  of  water  contemplated  when,  in  1855,  the  map 
and  plans  for  a  reservoir  at  that  place  were  adopted 563 

More  water  is  needed  to  insure  uninterrupted  navigation  in 
extremely  dry  seasons,  and  as  the  State  has  an  undisputed 
right  and  title  to  Chub  lake  and  its  surroundings,  a  reser- 
voir should  be  established  there  as  soon  as  the  means  can 
be  provided  for  its  construction 563 

The  Bisby  lakes  and  their  surroundings  are  widely  known 
and  eagerly  sought  as  an  ideal  place  for  a  summer  resort, 
and  it  would  be  unjust  to  those  who  spend  their  summers 
there  for  the  State  to  reclaim  those  lakes  (which  were 
abandoned  by  law  in  1889)  and  bring  them  into  use  again 
as  reservoirs 564 

No  records  were  found  to  show  that  the  Bisby  lakes  were 
permanently    appropriated    for    reservoirs.     They   were 
doubtless  brought  into  temporary  use  to  avert  the  suspen-" 
sion  of  navigation  during  those  extraordinary  dry  seasons 
of  1879,  1880  and  1881 565 

White  Lake  reservoir,  however,  was  adopted  by  a  resolution 
of  the  Canal  Board  in  1880,  and  though  abandoned  by  law 
in  1889  it  should  be  reclaimed  by  the  State  and  brought 
into  use  again  as  a  reservoir  for  canal  purposes,  unless  it 
can  be  shown  that  the  impounding  of  water  in  said  lake, 
and  drawing  it  down  in  dry  seasons,  proves  detrimental  to 
the  health  of  the  inhabitants  in  that  vicinity 565 
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Plans  were  adopted  by  the  Canal  Board  in  1896  for  repairs 
and  improvements  at  Twin  Lakes  and  Canachagala  Lake 
i-eservoirs ;  but  the  map  of  these  two  reservoirs,  though 
placed  on  iile  in  the  offices  of  the  State  and  the  Division 
Engineers,  are  not  officially  signed  and  certified  to,  nor  do 
they  show  that  they  were  adopted  by  a  resolution  of  the 
Canal  Board 566 

Where  there  is  any  question  or  doubt  in  regard  to  the  State's 
ownership  of  any  reservoir,  immediate  steps  should  be 
taken  to  acquire  title 566 

That  part  of  the  law  which  directs  that  copies  of  the  maps 
shall  be  filed  in  the  offices  of  the  county  clerks  has  not 
generally  been  complied  with 566 
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Hon.  Campbbll  W.  Adams,  State  Engineer  and  Survei^r: 

Dear  Sir. — I  have  the  honor  to  submit  the'  following  brief  his- 
tory  in  relation  to  the  reservoirs  and  sources  of  water  supply  in 
the  counties  of  Oneida,  Herkimer,  Hamilton  and  Lewis  in  the 
Adirondack  forest. 

The  water  supply  for  the  New  York  State  canals  is  one  of  the 
most  important  and  difficult  problems  with  which  those  who  are 
intrusted  with  the  construction,  improvement  and  maintenance  of 
the  State's  waterways  have  to  contend,  and  great  credit  is  dtie  to 
those  whose  untiring  efforts  have  secured  a  supply  so  ample  and 
satisfactory  for  all  ordinary  seasons.  Especially  are  the  pioneers, 
who  penetrated  the  Adirondack  wilderness  and  brought  into  use 
the  supply  from  that  locality,  deserving  of  great  praise;  for  it  cer- 
tainly was  no  easy  task  in  those  early  days,  when  everything  for 
their  use  had  to  be  transported  thi*ough  an  unbroken  wilderness. 

The  surveying,  though  quite  a  serious  undertaking  at  that  time, 
waa  doubtless  considered  comparatively  easy  in  contrast  to  the 
difficulties  encountered  in  constructing  the-  reservoirs. 

The  natural  soil  is  sand,  and  as  the  dams — in  the  main — are 
earth  embankments,*it  required  the  utmost  care  and  skill  in  their 
construction  to  make  them  secure,  and  we  have  .pretty  good  evi- 
dence that  they  were  well  built  from  the  fact  of  their  remaining 
intact  under  the  severe  tests  they  have  been  put  to  for  so  many 
years,  for  there  has  been  but  one  disastrous  failure  among  them, 
and  that  was  not  so  much  from  faulty  construction  as  through 
neglect  or  failure  to  open  the  gates  in  time  to  prevent  the  water 
running  over  the  top  and  washing  away  the  embankment.  It 
must  be  admitted,  however,  that  although  the  dam  was  well  built 
and  withstood  the  pressure  of  the  water,  the  plan  was  faulty  in 
one  respect,  viz.,  in  not  providing  a  spillway  that  would  take  care 
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of  the  water  at  its  highest  stages  and  thereby  make  sure  of  its 
never  reaching  the  top  of  the  embankment. 

When  the  enlargement  of  the  Erie  canal  was  authorized  by 
chapter  274,  Laws  of  1835,  it  was  manifest  that  a  largely  increased 
supply  of  water  would  be  required  for  its  use,  and  examinations 
revealed  the  fact  that  it  could  only  be  obtained  in  sufficient  quan- 
tity from  the  Black  river  and  its  tributaries.  To  procure  this  ad- 
ditional supply  of  water,  however,  it  would  be  necessary  to  pro- 
vide a  way  for  its  passage  from  sliid  river  to  the  Erie  at  Borne. 

Efltorts,  prior  to  this  time,  had=  resulted  in  several  legislative 
enactments  which  authorized  surveys  and  estimates  to  be  made 
for  a  proposed  canal  from  Bome  to  High  Falls  (now  Lyons  Falls) ; 
and  when  the  Act  of  1835  provided  for  the  Erie  canal  enlargement, 
those  who  had  advocated  the  construction  of  a  canal  to  connect 
the  Erie  canal  witb  Black  river  renewed  their  efforts,  claiming 
and  showing  conclusively  that  the  .construction  of  the  Black  Biver 
canal  and  feeder  was  a  necessity  for  obtaining  water  from  the 
Black  river  to  supply  the  enlarged  Erie  canal,  and  at  the  same  time 
that  it  would  connect  the  Erie  canal  at  Bome  with  42|  miles  of 
steamboat  navigation  on  the  Black  river.  These  efforts  and  argu- 
ments were  rewarded  by  the  passage  of  chapter  157,  Laws  of  1836, 
\^hich  authorized  the  construction  of  the  "  Black  Biver  canal  and 
Erie  canal  feeder."  One  of  the  provisions  of  that  law  was  that 
**  the  feeder  and  canal  ishall  be  so  constructed  as  to  pass  as  large  a 
quantity  of  water  to  the  Erie  canal  as  can  reasonably  be  spared 
from  the  Black  river  and  from  the  northerly  portion  of  the  Black 
Biver  canal."  The  act  also  provided  that  payment  should  be  made 
"  towards  the  construction  of  said  canal  and  feeder,  such  sum  as 
the  Canal  Board  shall  estimate  and  certify  would  be  the  probable 
expense  of  a  feeder  from  the  Black  river  to  the  Erie  canal,  suffi- 
cient to  supply  the  additional  water  that  will  be  required  on  the 
Bome  level,  under  the  act  for  enlarging  the  Erie  canal,  passed 
May  11,  1835." 

It  was  estimated  that  Black  river  would  furnish  16,000  cubio 
feet  ^of  water  per  minute  at  low  stage,  and  the  feeder  was  con- 
structed with  that  capacity. 
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The  accompanying  cuts  show  the  sizes  adopted  for  the  canal 
and  feeder. 

It  was  conceded  from  the  first  that  uninterrupted*  navigation 
could  not  be  maintained  on  the  Erie  canal  after  its  enlargement 
withO'Ut  the  additional  supply  of  water  froon  the  Black  river; 
therefore,  immediate  steps  were  taken  to  construct  and  bring  into 
use  this  feeder  for  the  Erie  canal  as  soon  as  possible.  Surveys 
were  made  in  the  fall  of  1836  and  spring  of  1837,  and  the  first 
fourteen  miles  of  canal  located  and  put  under  contract  November 
11,  1837.  The  balance  of  the  canal  to  BoonviUe  and  the  feeder 
from  Boonville  to  Forestport  (then  Williamsville)  were  let  the 
24th  of  May,  1838.  The  work  of  construction  progressed  satis- 
factorily  until  the  passage  of  the  Suspension  Act  (commonly 
known  as  the  "  Stop  Law  ")  in  1842.  From  that  time  until  1«47 
very  little  was  done. 

Work  was  resumed  in  1847  and  the  feeder,  ten  miles  in  length, 
or  about  twelve  miles  including  the  pond  at  the  head  of  the 
feeder  at  Forestport,  was  brought  into  use  in  1849.  Water  waa 
fed  through  the  twenty-five  miles  of  canal  from  Boonville  to  the 
Erie  canal  at  Rome  in  1849,  and  the  first  boats  were  locked  up 
through  it  from  Rome  in  May,  1850. 

This  first  season  of  feeding  Black  river  water  into  the  Erie 
canal,  the  summer  of  1849,  was  a  very  dry  one,  and  demonstrated 
the  fact  that  the. natural  flow  in  Black  river,  in  extremely  dry 
seasons,  would  not  furnish  the  estimated  amount  of  from  14,000 
to  16,000  cubic  feet  of  water  per  minute,  which,  from  previous 
examinations  and  measurements,  was  supposed  to  be  the  mini- 
mum flow  of  said  river  at  Forestport. 

On  pages  82  and  83  of  the  State  Engineer  and  Surveyor's 
report  for  1850,  Daniel  C.  Jenne,  resident  engineer,  says:  "In 
the  dry  season  of  1849  the  Black  river  failed  to  furnish  the 
amount  of  water  originally  contemplated  for  the  supply  of  the 
Black  River  and  Erie  canals,  falling  short  7,000  cubic  feet  per 
minute.  The  water  in  the  river  was  all  taken  into  the  feeder  and 
only  furnished  3  feet  in  depth,  which  was  equal  to  about  9,000 
cubic  feet  per  minute,  and  leaving  the  river  almost  dry  for  some 
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distance  below,  and  materially  affecting  the  water  power  for  the 
whole  length  of  the  river.     It  became  apparent  that  an  increased 
supply  of  water  must  be* obtained  from  some  source,  not  only 
for  the  supply  of  the  canals  but  to  restore  in  part  the  water 
taken  from  Black  river.     Survevs  were  made  in  the  fall  of  that 
year  of  Woodhull  and  Wolf  lakes,  situated  about  twenty  miles 
east  of  the  State  dam,  and  whose  outlet  runs  into  the  reservoir 
from  which  the  feeder  is  taken.     These  lakes  were  found  to  con- 
tain an  area  of  1,163  acres  favorably  located  for  reservoirs.     A 
temporary  dam  was  constructed  in  October  and  November  of 
that  year  across  the  outlet  of  said  lakes,  sufficient  to  raise  the 
water  5  feet.    The  dam  was  closed  the  9th  of  November,  and 
about   the  1st  of  March  the  water  commenced  running   over, 
having  raised  the  5  feet  in  three  and  two-thirds  months  in  a 
season  of  the  vear  when  there  were  no  rains.    The  snow  in  the 
vicinity  of  the  lakes  was  from  4  to  5  feet  deep  at  that  time,  and 
there  can  be  but  little  doubt  but  the  water  would  have  raised 
by  the  1st  of  June  from  12  to  16  feet,  as  the  lakes  receive  the 
drainage  of  about  5,000  acres,  had  there  been  a  dam  to  retain  it, 
giving  a  reserved  body  of  water  of  1,400  acres  (allowing  for  the 
increase  of  flow)  by  16  feet  deep,  equal  to  975,744,000  cubic  feet, 
and  would  furnish  7,000  cubic  feet  per  minute,  for  ninety-eight 
days,  or  9,000  cubic  feet  per  minute  for  seventy-five  days,  and 
16,000  cubic  feet  per  minute  for  forty-three  days.    This  quantity 
would  be  sufficient  for  the  purpose  of  making  up  the  supply  for 
the  feeder,  should  a  drought  similar  to  that  of  1849  again  occur, 
and  probably  in  ordinary  years  would  restore  to  the  river  some- 
thing near  the  amount  diverted.     If  it  should  prove  not  to  be 
sufficient  there  are  other  lakes  within  a  few  miles  of  the  above 
which  can  be  resorted  to  and  make  up  the  deficiency. 

"  I  have  added  an  estimate  of  the  cost  of  building  the  dam 
and  bulkhead  for  this  reservoir  of  18  feet  in  height,  calculated 
to  raise  the  water  16  feet.  This  estimate  varies  from  the  one 
reported  to  the  Canal  Board  last  March.  That  estimate  was 
based  upon  a  plan  of  raising  the  water  12  feet.  During  the  past 
year  there  has  been  a  sufficient  quantity  of  water  in  the  river 
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for  the  purpose  of  a  feeder  and  to  supply  the  water  power 
below,  with  the  exception  of  a  few  days,  so  that  it  has  not  been 
necessary  to  drain  off  the  quantity  reserved  by  the  temporary 
dam  at  Woodhull  lake. 

"  The  years  1849  and  1850  are  both  extreme  cases,  the  former 
being  very  dry  and  the  latter  very  wet  in  the  vicinity  of  Black 
river;  therefore  no  comparison  can  be  instituted  between  them 
for  the  purposes  above  mentioned.  We  must,  therefore,  take 
for  our  basis  the  former  or  season  of  greatest  drought,  to  ascer- 
tain the  supply  required.*' 

In  his  report  to  the  Canal  Board,  March  30,  1850,  Mr.  Jenne 
recommended  the  construction  of  permanent  reservoirs,  and  said: 
"  Unless  an  amount  of  water  be  restored  to  the  Black  river  equal 
to  the  quantity  thus  diverted  for  the  supply  of  the  Black  River 
and  Erie  canals,  heavy  damages  to  water  power  will  ensue,  the 
amount  of  which  will  be  almost  incalculable." 

Based  upon  this  report  the  Legislature,  April  16,  1851,  passed 
aci,  chapter  181,  Laws  of  1851,  which  provided  for  the  construc- 
tion of  reservoirs  as  follows: 

Section  1.  "  The  canal  commissioners  are  hereby  authorized 
and  directed  to  cause  examinations  and  surveys  to  be  made  of 
the  lakes  at  the  head  of  Black  River,  and  if  in  their  opinion  neces- 
sary, also  of  the  lakes  on  Moose  and  Beaver  rivers,  for  the  pur- 
pose of  creating,  if  practicable,  reservoirs  of  suflBcient  capacity 
to  supply  the  Black  River  canal  feeder  with  such  quantity  of 
water  during  the  summer  months  as  shall  be  necessary  for  the 
supply  of  the  Black  River  and  Erie  canals,  and  as  shall  give  to 
the  Black  river,  as  njear  as  may  be,  as  much  water  as  ordinarily 
flows  therein  during  the  summer  months. 

§  2.  The  said  coinmissioners  shall  cause  such  dams,  bulkheads, 
gates  and  other  erections  to  be  constructed  on  the  streams  and 
lakes  flowing  into  the  Black  River  above  the  canal  feeder  dam,  or 
if  such  streams  and  lakes  are  insufficient  to  supply  the  quantity 
of  water  necessary  for  the  purposes  contemplated  in  the  first 
section  of  this  act,  then  the  said  commissioners  are  required  to 
cause  to  be  constructed  such  other  dams,  bulkheads  and  erections 
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on  one  or  both  the  said  Moose  and  Beaver  rivers,  as  shall  be 
necessary  to  accomplish  the  purposes  in  the  first  section  speci- 
fied. 

§  3.  The  said  dams,  bulkheads,  gates  and  other  erections  shall 
be  and  they  are  hereby  made  part  of  the  public  works,  and  shall 
be  under  the  control  and  supervision  of  the  canal  commissioners, 
whose  duty  it  shall  be  to  determine  at  what  season  of  the  year 
the  said  dams  and  gates  shall  be  closed,  and  at  what  times  and  in 
what  quantity  the  water  from  said  reservoirs  shall  be  discharged, 
so  that  the*  waters  thus  reserved  shall  be  let  into  said  Black 
river  during  the  summer  months  in  such  manner  and  in  such 
quantity  as  to  give,  so  far  as  practicable,  to  the  inhabitants  re- 
siding on  said  river  the  benefit  of  said  reserved  waters  when  the 
same  shall  be  required  for  use,  and  feuch  supply  shall  not  be  less 
than  the  quantity  which  ordinarily  flows  in  said  river  during  the 
summer,  provided  the  supply  from  said  reservoirs  will  furnish 
such  quantity  after  supplying  the  Black  River  canal  and  the  Erie 
canal  with  water. 

§  4.  The  said  commissioners  are  hereby  authorized  to  employ, 
puch  number  of  persons  as  in  their  judgment  may  be  required 
to  attend  the  gates  on  said  dams,  whose  duty  it  shall  be  to 
attend  said  gates  and  to  regulate  the  flows  of  water  through  the 
same,  under  such  regulations  as  the  canal  commissioners  may 
prescribe,  subject  to  the  approval  of  the  canal  board. 

§  5.  Any  person  who  shall  wilfully  open  or  close  any  dam  op 
dams,  or  the  bulkheads,  gates  or  other  erections  connected  there- 
with, or  shall  impair  or  destroy  the  same  without  authority  from 
the  canal  commissioners  shall  forfeit  the  sum  of  |1,000,  to  be 
sued  for  and  collected  in  any  court  having  jurisdiction  thereof; 
one-half  of  said  sum  to  be  paid  into  the  treasury  for  the  benefit 
of  the  canal  fund,  and  the  other  half  to  the  person  who  shall 
prosecute  for  the  same. 

§  6.  All  laws  relating  to  the  care  and  prosecution  of  the  public 
works  of  this  State,  not  inconsistent  with  this  act,  shall  apply  to 
the  works  herebv  authorized  to  be  erected. 
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§  7.  The  treasurer  shall  pay  on  the  warrant  of  the  auditor  of 
the  canal  department  out  of  any  moneys  appropriated  or  to  be 
appropriated  for  the  completion  of  the  Black  River  canal  the 
sum  of  f  10,000,  or  so  much  thereof  as  may  be  necessary  for  the 
purposes  of  carrying  into  effect  the  provisions  of  this  act." 

Under  this  authority  the  canal  commissioners  in  1851  caused 
extensive  surveys  to  be  made  for  the  purpose  of  locating  reser- 
voirs on  the  head  waters  of  Black  river  and  on  the  middle  branch 
of  Moose  river. 

The  Black  river,  at  about  one  mile  above  the  feeder  guard  lock 
at  Forestport,  is  formed  by  two  branches,  one  called  the  Wood- 
hull,  and  the  other  the  Black  Biver;  the  Woodhull  has  its  source 
from  Woodhull  lake,  located  about  twenty  miles  above  Forest- 
port.  The  Black  River  has  its  source  from  several  lakes  located 
from  twenty  to  thirty  miles  above  the  feeder. 

The  surveys  made  at  that  time  of  Woodhull  and  the  Black 
Biver  lakes,  embraced  100  miles  of  line  explored  with  level  and 
compass,  entirely  in  an  unimproved  country,  and  cost,  including 
the  making  of  maps  and  plans,  and  digging  of  test  pits,  about 
f3,000. 

The  examinations  revealed  the  fact  that  a  number  of  reservoirs 
could  be  constructed  by  damming  up  the  outlets  of  the  lakes. 
Maps,  plans  and  estimates  were  adopted  by  the  Canal  Board  for 
four  reservoirs,  viz:  One  on  the  Woodhull,  one  on  the  North 
Branch  lake,  one  on  the  Bouth  Branch  lake  and  another  on  a 
marsh  a  short  distance  below  South  Branch  lake. 

Their  dimensions  and  capacities  as  then  proposed  were  as  fol- 
lows: 

Acres.  Cubio  feet  capacity. 

Woodhull 1,343  1,012,452,240 

North  Branch 423  309,934,400 

South  Branch  No.  1 518  421,190,000 

South  Branch  No.  2 260  204,732,000 

Totals 2,544       1,948,308,640 
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These  reservoirs  were  pnt  under  contract  December  30, 1851. 

The  ^^giii^^r's  estimate  for  same  was  f44,600,  and  estimated 
cost  at  contract  prices,  143,635.50. 

The  surveys  made  of  the  lakes  on  Moose  river  in  1851,  exteaded 
over  sixty-nine  miles  of  line  explored  with  level  and  compass  and 
cost  about  |1,000.  These  lakes,  eight  in  number,  are  commonk 
called  the  "  Fulton  chain  of  lakes." 

It  was  proposed  at  that  time  to  build  a  dam  16  feet  in  height 
at  the  ''  Old  Forge  dam,"  or  8  feet  above  the  old  dam.  This  would 
set  the  water  back  over  fiye  of  the  lakes.  These  five  lakes  em 
braced  an  area  of  2,762  acres  and  their  area  would  have  been  in- 
creased to  3,481  acres  if  the  dam  had  been  built  and  raised  to  the 
height  proposed,  and  would  have  given  an  additional  supply  of 
about  1,000,000,000  cubic  feet  of  water. 

None  of  this  water,  however,  from  the  Fulton  Chain  of  La^^* 
could  reach  the  Erie  canal,  as  the  Moose  river  discharges  its 
waters  into  the  Black  river  at  Lvons  Falls  at  an  elevation  nearly 
320  feet  lower  than  the  summit  level  of  the  Black  River  canal 
at  Boonville.  The  object  for  procuring  this  additional  quantity 
was  to  hold  in  reserve  a  supply  to  be  used  in  maintaining  navi- 
gation on  the  Black  river  improvement  during  the  dry  season, 
and  to  restore,  in  part,  to  the  water  powers  between  Lyons  Fall8 
and  Lake  Ontario,  the  water  diverted  from  Black  river  at  Forest- 
port  and  sent  through  the  feeder  to  Boonville  and  thence  to  the 
Erie  canal  at  Rome. 

The  proposed  plan  of  raising  the  "  Old  Forge  Dam ''  was  not 
carried  into  effect  at  that  time.  On  page  21,  annual  report  oi 
the  State  Engineer  and  Surveyor  for  the  calendar  year  of  18»1 
(transmitted  to  the  Legislature  March  4,  1852),  the  following 
statement  is  made:  '*  The  project  for  the  improvement  of  the 
river,  mentioned  in  last  year's  report,  after  making  the  proper 
explorations,  was  abandoned  because  of  the  limited  extent  o 
country  drained  by  the  lakes  which  we  proposed  to  convert  in 
reservoirs." 

The  Canal  Commissioners,  in  their  report  for  1852,  page  ^ » 
give  as  a  reason  for  not  making  reservoirs  of  the  Moose  Kiv 
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lakes  that,  "  it  is  believed  the  others  "  (the  four  on  headwaters 
of  Black  river)  "  will  furnish  all  the  water  necessary,  not  only 
for  the  canal,  but  that  they  will  also  supply  the  deficiency  in  the 
river  caused  by  the  canal,  and  also  do  away  with  the  annual 
claims  for  damages  by  mill  owners  on  the  river  below  High 
Falls." 

The  contracts  for  these  reservoirs  on  the  headwaters  of  Black 
river,  as  well  as  those  for  a  good  many  other  pieces  of  work 
awarded  December  30,  1851,  were  afterwards  annulled. 

In  his  annual  report  for  1852,  page  7,  the  State  Engineer  and 
Surveyor  makes  these  statements: 

"  Under  section  12,  chapter  485,  Laws  of  1851,  the  Board  of 
Canal  Commissioners,  together  with  the  State  Engineer  and  Sur- 
veyor and  the  respective  division  engineers  on  the  30th  day  of 
December,  1851,  contracted  for  the  completion  of  the  Erie  canal 
enlargement  and  the  Genesee  Valley  and  Black  River  canals. 

"  On  the  2d  day  of  January,  1852,  a  resolution  was  offered  in 
the  Canal  Board  disapproving  of  the  award  of  some  of  the  con- 
tracts which  had  been  made  under  these  laws.    ♦    ♦    • 

"  On  the  14th  of  May*  [1852]  a  circular  letter  was  addressed 
to  the  division  and  resident  engineers  informing  them  that  the 
Court  of  Appeals  had  decided  chapter  485,  Laws  of  1851,  to  be 
unconstitutional,  and  that  this  decision  precluded  any  further 
prosecution  of  the  contracts  made  under  that  law,  and  directed 
them  to  measure  up  all  the  work  which  had  been  done."   ♦   ♦    ♦ 

Hon.  Wm.  J.  McAlpine,  State  Engineer  and  Surveyor,  in  his 
annual  report  for  1853,  page  74,  says:  "  Chapter  650  of  the  Laws 
of  1853,  provided  for  the  *  payment  of  claims  upon  the  treasury 
for  work  done  and  materials  delivered  to  the  State,  under  the 
direction  of  the  Canal  Commissioners  and  engineers,  in  part 
execution  of  certain  alleged  contracts  entered  into  by  State  oflS- 
cers  on  the  part  of  the  State  in  December,  1851,  in  pursuance  of 
act,  chapter  485,  Laws  of  1851. 

"On  the  15th  of  September  I  addressed  a  circular  letter  to 
each  of  the  division  and  resident  engineers,  containing  instruc- 
tions in  reference  to  rendering  final  accounts  on  the  contracts 
above  referred  to." 
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Then,  among  the  items  for  the  Black  Biyer  canal  of  ^'  cost  at 
relative  contract  prices,  of  work  done  or  materials  deliyered 
under  contracts  let  December  30,  1851,"  the  amount  for  reser- 
Toirs  was  {19668.15. 

The  '^Big  Letting"  of  1851  was  an  event  long  remembered 
and  much  talked  of  by  those  who  participated  in  it. 

The  State  Engineer  and  Surveyor,  Hon.  Hezekiah  C.  Seymour, 
in  his  report  for  that  year  says:  ^' Large  forces  have  been  em- 
ployed preparing  for  the  enlargement  of  the  Erie  canal  and  the 
completion  of  the  Genesee  Valley  and  Black  Biver  canals,  under 
chapter  485,  Laws  of  1851.  Maps,  plans  and  estimates  were  ap- 
proved, submitted  to  and  adopted  by  the  Canal  Board,  and  the 
work  advertised  for  a  letting. 

"  Proposals  were  received  until  the  18th  of  November,  and  the 
opening  of  the  bids  began  on  the  20th  and  occupied  the  Board 
four  days.  The  number  of  propositions  received  were  over  2,600, 
and  each  proposition  generally  embraced  bids  for  a  large  number 
of  sections  or  structures. 

^'  The  canvassing  of  these  propositions  occupied  the  engineer- 
ing department  over  twelve  days." 

Chapter  486,  Laws  of  1851,  which  was  passed  July  10,  1851, 
and  afterwards  declared  unconstitutional,  was  repealed  by  chap- 
ter 338,  Laws  of  1854. 

Before  reletting  the  reservoirs,  their  estimates  of  cost  were 
revised  and  materially  increased  over  the  estimates  of  1851,  in 
consequence  of  a  decision  that  the  flow  ground  of  each  reservoir 
should  be  chopped  and  cleared,  which  was  not  included  in  the 
former  estimate. 

The  revised  estimates  were  as  follows: 

Estlmatad  coat. 

Beservoir  at  WoodhuU  lake |18,400  00 

Beservoir  at  North  Branch  lake 27,400  00 

Beservoir  No.  1  on  south  branch 17,000  00 

Beservoir  No.  2  on  south  branch 18,000  00 

Total 180,800  00 
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The  plans  for  two  of  these  reservoirs,  viz.:  Woodhull  and 
North  Branch  lakes,  were  adopted  again  by  the  Canal  Board 
September  12, 1854.  The  other  two,  located  on  the  south  branch, 
were  not  adopted,  as  it  was  deemed  advisable  to  make  further 
examinations  of  the  numerous  lakes  and  streams  connected  with 
the  Black  river  to  ascertain  if  more  desirable  locations  could 
be  obtained  than  those  selected  in  1851. 

Pursuant  to  chapter  329,  Laws  of  1854,  the  reservoirs  at  Wood- 
hull  and  North  Branch  lakes  were  let  by  the  Contracting  Board 
at  Lyons  Falls,  October  12,  1854. 

The  reservoir  at  Woodhull  lake  was  awarded  (on  second  low- 
est bid)  to  George  Smith  and  William  W.  Wright,  October  12, 
1854. 

Amount  of  bid  was  {16,530,  work  to  be  completed  October  1, 
1855. 

The  reservoir  at  North  Branch  lake  was  awarded  (on  fourth 
lowest  bid,  three  lower  bids  informal),  to  Solomon  Phelps, 
Chester  Ray  and  Albert  Buell,  October  18, 1854. 

Amount  of  bid  |26,306 — work  to  be  completed  by  October  1, 
1855. 

March  17,  1855,  the  Contracting  Board,  by  a  preamble  and 
resolution,  declared  abandoned  the  contract  of  Solomon  Phelps, 
Chester  Ray  and  Albert  Buell,  for  the  construction  of  North 
Branch  reservoir,  and  awarded  it  to  Walter  Whittlesey,  Archi- 
bald McVicker  and  Emery  Allen,  at  the  prices  proposed  by  the 
defaulting  contractors.  This  action  was  taken  by  request  (made 
in  writing)  of  Samuel  Farwell  and  C.  G.  Case,  sureties  of  former 
contractors,  because  said  contractors  were  neglecting  to  prose- 
cute the  work. 

Extensive  examinations  and  surveys  were  made  in  1855  for 
the  location  of  the  two  remaining  reservoirs,  and  the  final  con- 
clusion was  to  construct  one  on  the  South  Branch  lake,  and  the 
other  on  Chub  lake.  These  two  were  adopted  by  the  Canal 
Board,  July  11, 1855. 

On  the  24th  of  August,  1855,  the  Contracting  Board  awarded 
the  work  of  constructing  the  reservoirs  at  Chub  lake  and  South 
Branch  lake  to  John  Uhle. 
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The  bid  for  constructing  Chub  Lake  reservoir  amounted  to 
123,247.50,  and  that  for  South  Branch  reservoir  to  f  15,076. 

The  engineer's  estimates  of  cost  for  these  reservoirs,  at  that 
date,  were  126,000  and  |18,600  respectively. 

The  terms  of  the  contracts  required  the  work  of  constructing 
these  reservoirs  to  be  completed  by  October  15,  1856. 

In  planning  the  four  reservoirs  that  were  then  under  contract, 
it  was  estimated  that  in  extreme  dry  seasons  there  would  be  re- 
quired 16,000  cubic  feet  of  water  per  minute  for  110  days,  mak- 
ing 2,534,400,000  cubic  feet  to  keep  up  the  necessary  supply  for 
the  Black  River  and  Erie  canals.  By  impounding  this  amount 
and  using  it  for  the  canals  in  the  dry  season,  the  natural  flow 
of  the  Black  river  below  the  feeder  dam  would  be  left  as  it  was 
before  the  water  was  diverted  by  the  feeder. 

The  depths,  areas  and  capacities  of  the  four  reservoirs  as 
finally  located  and  adopted  were  to  be  as  follows: 

Deptb  Areas  Capacities  In 

In  feet.        In  acres.  coble  feet. 

Woodhull  reservoir 18  1,236  780,943,680 

North  Branch  reservoir 25  423  309,934,400 

South  Branch  reservo'.r 24  518  421,190,00 ) 

Chub  Lake  reservoir 25  530  387,167,000 

2,707     1,899,235,080 

Add  second  filling  of  North  Branch 309,934,400 

Add  second  filling  of  Chub  Lake 387,167,000 

Total  as  then  estimated 2,596,336,480 

Quantity  required  for  110  days 2,534,400,000 

Excess 61,936,480 


In  the  final  location  of  the  Woodhull  reservoir,  its  area  and 
capacity  were  materially  diminished  from  former  estimates. 

"The  present  plan  is  to  raise  the  water  14  feet,  instead  of 
18  feet,  and  to  draw  down  the  water  4  feet  below  the  original 
surface  of  the  lake." 
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By  adopting  the  Chub  Lake  reservoir  instead  of  the  South 
Branch  No.  2,  an  increased  capacity  of  about  182,000,000  cubio 
feet  was  given. 

"The  estimated  cost  of  the  reservoirs  is  increased  from  the 
estimate  of  last  year  by  the  difference  in  cost  of  South  Branch 
reservoir  No.  2,  and  the  Chub  Lake  reservoir,  and  by  an  addition 
to  the  cost  of  North  Branch  reservoir." 

They  are  estimated  in  the  report  of  1855  as  follows: 

^         Engineer's  Estimated  cost  Amount  done 

estimate.  at  contract  prices.  in  1»55. 

Woodhull  reservoir |18,400  00  |17,550  00  f  5,500  00 

North  Branch  reservoir. . .  30,000  00  29,750  00  18,220  00 

South  Branch  reservoir. . .  18,600  00  15,076  00  

Chub  Lake  reservoir 26,000  00  23,247  50  


Totals f93,000  00     f85,623  50     f23,720  00 


December  31,  1855,  the  resident  engineer  in  charge  certified 
to  the  Contracting  Board  that  the  contractor  for  constructing 
Chub  Lake  and  South  Branch  reservoirs  had  neglected  to  prose- 
cute his  work. 

January  10,  1856,  the  Contracting  Board  declared  the  con- 
tracts of  John  Uhle,  for  constructing  Chub  Lake  and  South 
Branch  reservoirs,  violated  and  abandoned. 

At  a  meeting  of  the  Contracting  Board,  held  in  Albany,  Jan- 
uary 23,  1856,  it  was  resolved  to  relet  Chub  Lake  and  South 
Branch  reservoirs,  and  the  14th  of  February  was  named  for  re- 
ceiving bids. 

A  resolution  was  also  passed  to  place  the  bonds  of  John  Uhle, 
contractor  for  Chub  Lake  and  South  Branch  reservoirs,  in  the 
hands  of  the  Attorney-General  for  prosecution. 

"  A  meeting  of  the  Contracting  Board  was  advertised  to  be 
held  at  Lyons  Falls  on  Thursday  the  14th  of  February,  1856,  and 
an  attempt  was  made  by  Commissioner  Whallon  and  the  clerk  to 
reach  that  place,  but  on  arriving  at  Utica  it  was  found  impos- 
sible to  proceed  any  further  on  account  of  snow." 

31 
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At  Lyons  Falls,. March  21,  1856,  the  proposals  for  Ghab  Lake 
and  South  Branch  reservoirs,  received  at  that  place  February 
14,  were  opened  and  read  by  Commissioner  Gardinier  and  can- 
vassed by  the  engineers. 

At  a  meeting  of  the  Contracting  Board  in  Albany  the  25th  of 
March,  1856,  the  proposals  and  bonds  received  at  Lyons  Falls 
February  14th  for  Chub  Lake  and  South  Branch  reservoirs  were 
considered  and  a  preamble  and  resolution  adopted  rejecting  the 
lowest  bids,  those  of  William  McArthur  and  Alfred  C.  Dodge, 
because  the  names  of  the  sureties  were  not  set  opposite  any 
amount  in  the  justifications. 

At  a  meeting  of  the  Contracting  Board  held  March  26,  1856, 
Canal  Commissioner  Gardinier  offered  a  resolution  to  award 
Chub  Lake  reservoir  to  Walter  Whittlesey,  and  South  Branch 
reservoir  to  James  Mitchell,  they  being  the  lowest  legal  bidders 
therefor  in  accordance  with  the  provisions  of  chapter  329,  Laws 
of  1854. 

Mr.  Gardinier's  resolution  was  lost.  Mr.  Fitzhugh  offered  one 
which  was  adopted,  rejecting  the  bids  because  they  were  "  ex- 
cessive and  disadvantageous  to  the  State." 

The  work  was  readvertised  for  proposals  to  be  received  at 
Lyons  Falls  the  22d  of  April. 

At  Lyons  Falls,  April  22,  1856,  Commissioner  Gardinier,  the 
only  member  of  the  Contracting  Board  present,  opened  and  read 
the  proposals  for  constructing  Chub  Lake  and  South  Branch 
reservoirs,  and  said  proposals  were  canvassed  by  the  engineers. 

At  a  meeting  of  the  Contracting  Board  held  at  the  engineer*8 
office  in  the  village  of  Rome,  April  23,  1856,  Chub  Lake  and 
South  Branch  reservoirs  were  awarded  to  Surramus  Britton  and 
John  V.  Townsend. 

The  amount  of  bid  for  Chub  Lake  reservoir  was  f27,700,  and 
for  South  Branch  reservoir,  |19,750.  Work  to  be  completed  by 
April  1,  1857. 

In  the  fall  of  1856  there  was  a  general  suspension  of  work  on 
the  various  canals  of  the  State  where  improvements  were  in 
progress. 
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On  the  16th  day  of  October,  1856,  the  auditor  of  the  canal 
department  notified  the  Canal  CommiBsioners  and  engineers 
that  the  amount  of  money  provided  by  the  Constitution  and  ap- 
propriated by  the  Legislature  for  the  enlargment  of  the  Erie, 
the  Oswego,  and  Cayuga  and  Seneca  canals,  and  the  completion 
of  the  Black  River  and  Genesee  Valley  canals,  and  the  enlarge- 
ment of  the  locks  on  the  Champlain  canal,  would  be  insufficient 
for  the  accomplishment  of  these  objects,  and  that  there  would 
be  a  deficiency  of  several  millions  of  dollars  after  the  amount 
then  provided  for  that  purpose  was  expended.  Upon  the  same 
day  that  this  notice  was  given,  the  Canal  Board  passed  a  resolu- 
tion recommending  that  all  works  except  such  as  were  absolutely 
indispensable  to  the  safe  and  economical  navigation  of  the 
canals,  should  be  stopped  at  once  by  the  necessary  orders  from 
the  proper  officers. 

October  31,  1856,  the  Canal  Commissioner  in  charge  of  the 
Eastern  Division  was  furnished  with  a  list  of  contracts  on  that 
division  that  might  be  suspended,  and  said  Commissioner  issued 
the  following  circular  letter: 

"Canal  Commissioner's  Office, 

"  Fultonville,  October  31,  1856. 

^'  To ,  contractor  for  the  construction  of 

.  .^ for  the  enlargement  of  the  Erie  canal: 

"  In  accordance  with  a  proviso  in  your  contract  with  the  State 
of.  Kew  York,  made  and  provided,  you  are  hereby  notified  that 
appropriations  are  exhausted  on  the  Eastern  Division  of  the  en- 
largement of  the  Erie  canal  for  the  fiscal  year  ending  September 
30,  1857. 

"No  further  estimates  will  be  made  from  and  after  the  1st 
day  of  November,  1856,  on  account  of  any  work  you  may  there- 
after perform  or  for  any  materials  delivered  until  at  such  time 
as  you  are  notified  that  the  work  embraced  in  your  contract  will 

be  resumed. 

"  (Signed)  C.  GARDINIER, 

"  Canal  Commissioner.^^ 
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**The  above  letters  were  delivered  to  the  several  contractors  and 
duplicates  of  each  placed  on  file  in  the  office  of  the  resident  en- 
gineer. 

"On  the  12th  day  of  November,  1856, the  work  on  theWoodholl, 
Chub  Lake  and  South  Branch  reservoirs  was  suspended  by  the 
Canal  Commissioner  in  the  same  manner  and  under  the  same 
circumstances  and  conditions  as  the  work  upon  the  Erie  canal/' 

On  pages  59  and  60,  Canal  Commissioner's  report  for  1856,  the 
following  statements  occur: 

"The  North  Branch  reservoir  was  completed  and  the  gates 
closed  on  the  1st  of  October,  and  the  1st  of  December  the  reser- 
voir was  full,  although  there  had  been  no  very  heavy  rains  dur- 
ing that  time.  The  branch  of  the  river  on  which  this  reser- 
voir is  located  having  a  very  extensive  drainage,  it  is  not  an  un- 
common occurrence  to  have  a  sufficient  fall  of  water  in  the  sum- 
mer season  to  fill  the  reservoir  in  from  six  to  ten  days." 

"  This  is  also  the  case  with  the  Chub  I^ake  reservoir,  and,  with 
proper  care,  they  can  safely  be  relied  upon  for  the  second  filling." 

"The  Woodhull  reservoir,  excepting  the  clearing  of  the  flow 
ground,  is  so  far  advanced  that  a  trifling  expenditure  would 
bring  it  into  use  and  make  it  available  for  the  coming  season 
by  omitting  a  portion  of  the  clearing.    The  expense  to  make  it 
available  is  so  small  compared  with  the  beneflts  which  will  re- 
sult from  it  that  it  is  recommended  that  the  necessary  Work, 
which  consists  of  about  200  cubic  yards  of  rock  excavation  in 
channel,  to  draw  the  lake  four  feet  below  the  present  surface 
and  putting  in  the  valve  gates  and  fixtures,  which  are  delivered 
at  the  work,  be  done  immediately,  so  that  the  water  from  the 
spring  flood  may  be  saved.    There  is  now  available  at  this  reser- 
voir about  200,000,000  cubic  feet  of  water,  only  a  portion  of  which 
can  be  used,  unless  the  channel  for  drawing  the  lake  is  exca- 
vated. 

"  If  this  reservoir  is  brought  into  use  this  season  there  will  be 
available  as  follows: 
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Cubic  feet. 

North  Branch  reservoir 309,934,400 

North  Branch  reservoir,  second  filling 309,934,400 

Woodhull  reservoir 780,943,680 

Total 1,400,812,480 

Furnishing  a  supply  of  8,843  cubic  feet  per  minute  for  110 
days." 

In  the  annual  report  of  the  State  Engineer  and  Surveyor  for 
1856  the  estimated  cost  at  contract  prices,  amount  done  in  1856, 
whole  amount  of  work  done  and  amount  remaining  to  be  done  on 
the  reservoirs  let  in  pursuance  of  act,  chapter  329,  Laws  of  1854, 
are  given  as  follows: 


•  CHARACTER  OF  WORK. 

Estimated 

cost  at 

contract 

prices. 

A  meant  of 

work  done 

in  1850. 

ToUl 

amoont 

done. 

fl 

Amonnt 
remaining 
to  be  done. 

CJhab  Lftke  reserroir.  abftndoned...... 

$60  00 
185  70 
83,800  00 
17,550  00 
27,700  00 
19,750  00 

$60  00 

185  70 

83,220  00 

9,530  00 

7,400  00 

7,490  00 

'Soatb  Branch  reeorroir.  abaDdoned  . . . 

$l'5,o66  00 
4.080  00 
7,490  00 
7,490  00 

^'orth  Branch  reaervoir 

Wood  bull  reaervolr  ................... 

$580  00 

8,020  00 

20,210  00 

12,260  00 

Obub  Lake  reservoir 

f^naf h  Brftnch  rAAervolr  •  ..•........•«. 

Totala 

$09,045  70 

$34,010  00 

$57,976' 70 

$41,070  00 

North  Branch  reservoir  was  brought  into  use  in  1857. 


Cubic  feet. 


Its  capacity  is 309,934,400 

Second  filling '. 309,934,400 


Total  claimed  for  it  per  year 619,868,800 


Furnishing  3,913  cubic  feet  per  minute  for  110  days. 

On  the  3d  day  of  September,  1857,  the  Canal  Board  passed  the 
following  resolution: 

"Resolved,  That  final  estimates  be  prepared  of  all  the  work 
•done  and  materials  furnished  for  the  construction  of  the  South 
Branch,  Chub  Lake  and  Woodhull  reservoirs  in  order  that  the 
«aid  contracts  may  be  settled  and  canceled." 
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The  necessary  measurements  and  estimates  called  for  by  the 
foregoing  resolution  were  prepared  and  submitted  for  a  settle- 
ment of  the  contracts  in  December,  1857. 

It  is  stated  in  the  annual  report  of  the  State  Engineer  and  Sur- 
veyor for  1857  that  the  amomt  expended  under  act,  chapter  329^ 
.Laws  of  1854,  in  constructing  North  Branch  reservoir,  wa& 
134,636.92,  and  the  total  amount  paid  up  to  the  close  of  1857,  to- 
wards the  construction  of  Woodhull  reservoir,  under  said  act^ 
was  113,870. 

Previous  to  1857  no  impounded  water  contributed  to  the  natu- 
ral flow  of  Black  river  except  what  little  was  stored  at  Wood- 
hull  by  the  low,  temporary  dam  built  there  in  the  fall  of  1849- 
And  during  each  dry  season  since  the  waters  of  Black  river  were 
first  diverted  to  the  use  of  the  canals,  from  and  including  the 
year  of  1849,  the  mills  between  Forestport  and  Lyons  Falls  were 
crippled  or  at  a  standstill  for  the  want  of  sufficient  water  to 
run  them. 

The  owners  of  water  powers  presented  bills  for  the  losses  they 
sustained  while  their  mills  were  idle,  and  quite  a  number  of 
claims  were  paid  by  the  Canal  Commissioners,  who  were  of  the 
opinion  that  the  appropriation  of  the  water  diverted  was  only 
temporary,  inasmuch  as  the  reservoirs  that  were  being  con- 
structed would,  when  completed,  restore  to  Black  river  an 
amount  equal  to  the  quantity  diverted. 

The  Canal  Commissioners  refer  to  chapter  287,  Laws  of  1836, 
under  which  they  were  authorized  to  settle  for  temporary  dam- 
ages. 

In  1854  the  auditor  of  the  Canal  Department  refused  to  pay  a 
draft  drawn  by  the  Commissioner  for  the  payment  of  one  of  these 
claims,  for  the  reason  that  he  considered  the  appropriation  of 
the  water  permanent,  and  that  the  Canal  Comnaissioner  had  na 
authority  to  settle  such  claims. 

The  holder  of  the  draft  procured  a  mandamus  against  the  au- 
ditor for  its  payment. 

The  auditor  appealed  to  the  Supreme  Court  and  from  that  the 
case  was  carried  to  the  Court  of  Appeals.  The  latter  sustained 
the  auditor  in  his  decision. 
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This  decision  made  it  necessary  for  the  claims  to  be  presented 
for  a  hearing  before  the  canal  appraisers,  and  the  question  aris- 
ing as  to  whether  the  claimants  were  not  barred  from  filing  their 
claims  by  the  Statute  of  Limitation,  the  Legislature  came  to 
their  relief  by  the  passage  of  the  following  special  act: 

(Chapter  245,  Laws  of  1857.) 
"An  act  respecting  the  appropriation  of  the  waters  of  the 
Black  river  for  the  use  of  the  Black  River  canal  and  Erie  canal 
feeder." 

Passkd  April  3,  1857. 

"Within  one  year  from  the  passage  of  this  act,  it  shall  be 
lawful  for  the  owners  and  lessees  of  land  and  water  rights  upon 
the  Black  river,  to  present  their  claims  for  damages  on  account 
of  the  taking  of  the  waters  of  said  river  for  the  use  of  the 
*  Black  River  canal  and  Erie  canal  feeder '  the  same  as  if  they 
had  been  presented  within  the  time  prescribed  by  law." 

Under  this  act  upwards  of  sixty  claims  were  filed  for  perma- 
nent damages,  aggregating  over  f600,000,  and  extending  from 
Forestport  to  the  mouth  of  the  Black  river. 

The  hearing  of  the  claims  commenced  in  July,  1858,  and  was 
not  completed  until  December  of  that  year. 

The  following  act  authorized  remuneration  to  persons  directed 
by  the  Senate  and  Assembly  to  collect  facts  in  regard  to  the 
diversion  of  the  waters  of  Black  river. 

Chapter  570,  Laws  of  1857,  entitled  "An  act  to  pay  certain 
persons  for  services  rendered  for  the  state." 

Passed,  notwithstanding  the  objections  of  the  Governor,  April 
15,  1857,  by  a  two-thirds  vote. 

Whereas,  Certain  persons — among  whom  were  Calvin  Little- 
field,  Hezekiah  Baker  and  Wesley  Gleason — were  directed  by  the 
Senate  and  Assembly  of  this  State,  for  the  year  1855,  to  perform 
certain  services  for  the  State  during  their  legislative  terms  of 
office,  and  also  after  their  legislative  terms  of  office  had  expired; 
and, 

Whereas,  They  did  actually  render  such  service  and  the  same 
was  accepted  by  the  State;  and. 
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Whereas,  Doubts  are  entertained  whether,  nnder  the  Con- 
stitution of  this  State,  the  services  rendered  by  them  during  their 
legislative  terms  can  be  compensated; 

Therefore,  for  the  services  hereinafter  mentioned,  which  were 
rendered  by  the  persons  before  mentioned,  respectively,  after 
their  legislative  terms  had  expired,  and  for  expenses  necessarily 
incurred  in  executing  such  services; 

The  People  of  the  State  of  New  York,  represented  in  Senate  and 
Assembly,  do  enact  a^  follows: 

"There  shall  be  paid  to  the  persons  severally,  hereinafter 
named,  the  sums  stated  as  follows,  viz.: 

"  ♦  ♦  ♦  To  Calvin  Littlefield,  Hezekiah  Baker  and  Wesley 
Gleason,  for  services  rendered  this  State  during  the  months  of 
January  and  February,  1856,  and  for  expenses  necessarily  attend- 
ant upon  the  execution  of  said  services,  in  collecting  facts  and 
statistics  in  regard  to  the  diversion  of  the  waters  of  Black  river, 
by  the  State  authorities,  for  the  use  of  the  Black  River  and  Erie 
canals,  and  the  liability  of  the  State  to  pay  the  water  owners 
along  said  river  the  damages  sustained  by  such  diversion,  and 
making  a  report  thereon  to  the  Legislature  of  1856,  each  the  sum 
of  f  500." 

Chapter  344,  Laws  of  1861  (bound  with  Laws  of  1862)  revived 
act,  chapter  245,  Laws  of  1857,  for  presenting  claims  for  dam- 
ages  for  Black  river  water  diverted  to  the  use  of  the  "  Black 
River  canal  and  Erie  canal  feeder,"  so  far  as  the  same  related 
to  the  heirs  of  Edmund  Kirby,  John  Bradley,  Charles  E.  Clark, 
Merrill  Coburn,  Peter  S.  Howk,  John  O.  Dougherty,  J.  C.  Leppei, 
Moulton  and  Symonds,  Edmund  Rawson,  William  Wilson,  the 
heirs  of  Maria  Babcock,  William  V.  Morgan  and  the  heirs  of 
Adriel  Ely. 

Chapter  799,  Laws  of  1868,  revived  act,  chapter  245,  Laws  of 
1857,  so  far  as  the  same  applied  to  the  claims  for  damages  of 
George  Smith  and  the  heirs  of  William  Smith,  on  account  of  the 
taking  of  the  waters  of  the  Black  river  for  the  use  of  the  Black 
River  canal  and  the  Erie  canal  feeder. 
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No  work  was  done  on  the  reservoirs  in  1858  except  ordinary 
repairs. 

The  sums  paid  the  contractors  that  year  were  the  amounts  due 
them  in  the  settlement  of  the  contracts  that  were  cancelled  by 
the  Canal  Board  the  previous  year. 

Division  Engineer  J.  P.  Goodsell  in  his  annual  report  for  1858, 
says: 

"  I  deem  it  of  great  importance  that  the  two  reservoirs,  South 
Branch  and  Chub  Lake,  be  completed  as  soon  as  any  funds  are 
provided  which  shall  be  applicable  to  this  canal.  There  has  been 
already  expended  on  these  two  structures  |17,106.12,  and  it  is 
estimated  that  to  complete  them,  without  chopping  and  clearing 
the  flow  ground,  will  cost  |39,700." 

"  The  WoodhuU  reservoir,  the  largest  one  of  the  group,  should 
be  finished  at  once.  It  is  estimated  that  the  entire  cost  to  bring 
this  important  reservoir  into  use,  exclusive  of  chopping  and 
clearing  the  flow  ground,  is  |1,200." 

The  amounts  paid  on  reservoir  contracts  in  1858  were: 

For  South  Branch  reservoir,  abandoned |1,347  16 

For  Chub  Lake  reservoir,  abandoned 1,767  96 

Total 13,115  12 


Chapters  350  and  351,  Laws  of  1858,  were  passed  for  the  relief 
of  Alonzo  Brinkerhoff  and  George  W.  Manchester,  contractors 
for  the  construction  of  the  WoodhuU  reservoir;  and  for  the  relief 
of  Surranns  Britton  and  John  V.  Townsend,  contractors  for  the 
construction  of  Chub  Lake  reservoir;  both  of  which  reservoirs 
were  being  c.onstructed  for  the  purpose  of  impounding  a  supply 
of  watei  for  the  "  Black  River  canal  and  Erie  canal  feeder," 

These  acts  directed  the  Canal  Boar(}  to  hear  and  determine 
the  claims  of  said  contractors,  and  award  to  them  such  sums  of 
money  as  they  should  be  equitably  entitled  to  (without  including 
prospecti\e  profits),  for  the  damages  sustained  by  said  contract- 
ors in  consequence  of  fhe  suspension  of  their  work  on  the  12th 
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day  of  November,  1856,  and  abandonment  of  their  work  by  reso- 
lution of  the  Canal  Board  on  the  3d  day  of  September,  1857, 
and  for  change  of  plan  in  constructing  the  WbodhuU  reserToir. 

Chapter  185,  Laws  of  1858,  attached  North  Branch  and  Wood- 
hull  reserroirs  and  the  pond  at  the  head  of  the  feeder  to  Section 
No.  2  of  the  Black  River  canal. 

Chapter  474,  Laws  of  1859  (passed  April  18,  1859),  authorized 
A  road  laid  out  and  constructed  from  the  State  pond  at  the 
head  of  the  Black  River  canal  feMer,  in  the  town  of  Remsen, 
Oneida  county,  to  Transparent  or  Jocks  lake  in  Township  No.  6, 
Moose  River  tract,  in  Herkimer  county. 

This  road  led  directly  to  and  past  North  Branch  and  South 
Branch  reservoirs. 

Chapter  307,  Laws  of  1862  (passed  April  17,  1862),  authorized 
the  commissioners  of  the  Black  River  State  road,  appointed  by 
act,  chapter  474,  Laws  of  1859,  to  relevy  the  taxes  for  constroct- 
ing  said  road. 

Chapter  164,  Laws  of  1866,  extended  the  time  for  building  the 
Black  River  State  road  to  four  years  from  April  18, 1866. 

Chapter  233,  Laws  of  1864  (passed  April  19,  1864),  entitled 
"An  act  for  appropriating  moneys  for  the  improvement  of  Beaver 
river,"  appropriated  |10,000  for  said  improvement — ^^  f 5,000  dur- 
ing the  year  of  1864  and  |5,000  in  the  year  of  1865,  for  the 
clearing  and  improving  the  rafting  channel  of  Beaver  river,  by 
the  construction  of  piers,  booms  and  dams,  and  removing  ob- 
structions for  the  passage  of  logs  and  timber  over  and  through 
the  Beaver  river." 

Said  110,000  to  be  expended  under  the  direction  of  John  W. 
Wright,  Charles  W.  Smith  and  Nelson  Rulison,  commissioners 
appointed  by  the  act,  who  were  required  to  file  bonds  in  the  office 
of  the  Comptroller  for  the  faithful  discharge  of  their  duties,  and 
to  report  their  proceedings  on  or  before  the  last  day  of  Decem- 
ber in  each  year — each  of  said  commissioners  to  receive  |2  per 
day  for  every  day  actually  employed,  but  not  to  be  allowed  over 
fifty  days'  fees  each  in  any  one  year. 
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The  Canal  Board  was  directed  and  required  to  levy  and  collect 
the  same  tolls  upon  the  river  so  improved  as  were  levied  and  col- 
lected upon  the  several  canals  of  this  State,  upon  all  property 
and  boats  passing  up  and  down  the  same: 

Chapter  816,  Laws  of  1866,  extended  the  time  from  1865  to  De- 
cember 31,  1866,  for  expending  the  money  appropriated  by  chap- 
ter 233,  Laws  of  1864,  for  the  improvement  of  Beaver  river. 

Chapter  326,  Laws  of  1859,  appropriated  |49,780  "  to  the  com- 

^  pletion  of  so  many  of  the  Black  river  reservoirs  as  will,  with  the 

least  expense,  restore  to  the'  Black  river  11,000  cubic  feet  of 

water  per  minute,  being  the  quantity  diverted  to  the  Erie  canal." 

Proposals  were  received  at  Boonville  on  the  19th  of  May,  1859, 
for  constructing  and  completing  South  Branch  and  Woodhull 
reservoirs,  and  on  the  24th  of  that  month  the  contracting  board 
awarded  the  contracts  to  the  following  persons,  they  being  the 
lowest  legal  bidders  therefor,  in  accordance  with  chapter  329, 
Laws  of  1854,  viz:  South  Branch  reservoir  to  Edward  H.  Ed- 
wards, Woodhull  reservoir  to  William  McArthur. 

Woodhull  reservoir  was  so  nearly  completed  in  1859  as  to  be 
ready  for  use  the  following  year.  The  cost  of  its  completion, 
under  chapter  326,  Laws  of  1859,  was  |10,818.44. 

The  Woodhull,  in  addition  to  the  North  Branch  reservoir  al- 
ready in  use,  furnished  a  supply  in  1860,  as  follows: 

Cubic  feet.. 

North  Branch  reservoir 309,934,400 

North  Branch  reservoir,  second  filling 309,934,400 

Woodhull  reservoir 780,943,680 

1,400,812,480 


Affording  8,843  cubic  feet  per  minute  for  110  days. 
South  Branch  reservoir,  completed  in  1860,  at  a  cost  of  f  11,- 
196.27  paid  from  amount  appropriated  by  chapter  326,  Laws  of 

1859,  was  brought  into  use  in  1861.     This,  with  those  in  use  in 

1860,  ^ave,  according  to  the  annual  reports,  a  supply  in  1861  as 
follows: 
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Depth 
In  feet. 


North  Branch' reservoir 25 

Woodhull  reservoir 18 

Bouth  Branch  reservoir 24 


North    Branch    reservoir,  second 
filling 

Total 


•  •  •  • 


•  •  • 


•  • 


SB 

Area 
In  aerefb 

■ 

CApaolty  Is 
cubic  feeL 

423 

310,000,000 

1,236 

780,940,000 

518 

421,190,000 

2,177 

• 

1,612,130,000 

•      •     •      • 

310,000,000 

•      •     •      • 

1,822,130,000  . 

As  this  amount  furnished  11,000  cubic  feet  of  water  per  minute 
for  115  days,  it  was  considered  by  the  canal  commissioners  and 
engineers  in  charge  of  the  works,  to  fully  comply  with  the  law 
of  1859,  which  directed  the  completion  of  so  many  of  the  reser- 
voirs as  would  furnish  that  amount  per  minute;  therefore  no 
effort  was  made  at  that  time  to  complete  and  bring  into  use  Chub 
Lake  reservoir,  upon  which  f9,317.96  had  been  expended  and 
which  was  one  of  the  principal  ones  of  the  four  that  had  been 
adopted,  and  for  the  completion  of  which  chapter  326,  Laws  of 
1859,  had  amply  provided. 

The  canal  commissioner,  Hon.  Charles  H.  Sherrill,  in  his  report 
for  1859,  after  quoting  the  provisions  of  the  law,  says: 

"  To  carry  out  the  provisions  of  the  law,  the  contracting  board 
immediately  authorized  the  construction  of  the  South  Branch. 
and  the  completion  of  the  Woodhull  reservoirs. 

"  It  was  not  probably  intended  by  the  law,  that  the  quantity 
of  water  shall  be  supplied  during  the  whole  year,  but  only  dur- 
ing the  dry,  or  low  water  part  of  the  season,  when  the  water 
diverted  to  the  Erie  canal  through  Black  river  feeders  could  ma- 
terially affect  the  constant  volume  of  water  in  the  river  to  any 
appreciable  or  disastrous  extent. 

"The  reservoirs  intended  to  supply  the  quantity  of  water 
diverted  are  the  North  Branch,  Woodhull  and  South  Branch. 
They  are  located  on  the  head  waters  and  tributaries  of  the  Black 
river,  and  are  intended  to  hold  in  reserve  the  surplus  waters  of 
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the  spring  and  fall  freshets  to  be  discharged  into  the  river  during 
lew  water  in  midsummer." 

Then,  giving  the  areas  and  capacities  of  the  three  reservoirs, 
aggregating  2,177  acres  and  1,822,002,480  cubic  feet,  he  con- 
tinues: 

"  This  affords  a  supply  of  11,000  cubic  feet  per  minute  for  116 
days,  which  is  probably  a  full  average  of  what  is  generally  known 
as  .the^dry  portion  of  the  year. 

"The  North  Branch  and  WoodhuU  reservoirs  are  completed. 
The  South  Branch  will  be  ready  for  use  the  coming  season,  and  it 
is  confidently  believed,  when  they  are  all  in  use,  the  requirements 
of  the  law  will  be  fully  complied  with,  so  far  as  the  liabilities  of 
the  State  are  involved." 

Division  Engineer  J.  P.  Goodsell,  in  his  report  for  1859,  gives 
the  capacities  of  these  three  reservoirs,  stating  that  they  will 
supply  11,000  cubic  feet  per  minute,  and  then  says: 

"  There  seems  to  be  no  necessity  for  the  completion  of  the 
Chub  Lake  reservoir  at  present." 

Hon.  Van  R.  Richmond  in  his  annual  report  for  1861,  says: 

"  North  Branch,  WoodhuU  and  South  Branch  reservoirs  are 
all  completed.  The  contracts  for  the  construction  of  the  South 
Branch,  WoodhuU  and  Chub  Lake  reservoirs  were  suspended 
by  the  canal  commissioner  in  charge  on  the  12th  day  of  Novem- 
ber, 1856,  the  appropriation  for  the  same  having  been  exhausted. 
Subsequently  by  a  resolution  of  the  Canal  Board,  on  the  3d  day  of 
September,  1857,  final  estimates  were  prepared  on  those  con- 
tracts suspended,  that  the  contracts  might  be  cancelled  and 
settled. 

"  Section  1,  act  diapter  326,  Laws  of  1859,  authorized  and 
directed  the  construction  of  so  many  of  the  four  reservoirs  orig- 
inally contemplated  as  would  restore  to  the  Black  river,  during 
the  dry  time,  11,000  cubic  feet  of  water  per  minute,  this  being 
the  quantity  diverted  from  said  river  to  the  Erie  canal. 

"  The  three  reservoirs  which  are  completed  will  furnish  11,000 
cubic  feet  of  water  per  minute  for  115  days." 
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Canal  Commissioner  Hon.  William  J.  Skinner,  in  his  report 
for  1861,  says: 

"  The  reservoirs  on  the  headwaters  of  the  Black  river  are  in 
fine  condition  and  have  furnished  a  bountiful  supply  of  water  to 
the  Black  River  and  Erie  canals  the  whole  season,  except  dnring 
the 'time  required  to  repair  the  break  on  section  No.  2  of  the 
Black  River  canal. 

"  Woodhull  Lake  reservoir  has  17  feet  of  water  and  will  not 
be  drawn  down  this  year.  South  Branch  reservoir  is  full  ^d 
will  not  be  drawn  down  to  any  extent.  North  Branch  reserrol* 
has  supplied  most  of  the  water  required  during  the  season  ami 
will  be  filled  again  at  the  opening  of  navigation  in  the  spring" 

Division  Engineer  William  B.  Taylor,  in  his  report  to  the  Cani' 
Commissioner  in  1861,  says : 

"  The  three  reservoirs,  North  Branch,  Woodhull  and  Boatfl 
Branch,  are  completed  and  in  use.  ♦  ♦  ♦  They  are  capable 
of  supplying  11,000  cubic  feet  of  water  per  minute  for  115  to? 
consecutively." 

I  am  quoting  at  considerable  length  from  the  annual  reports 
for  the  years  1859  and  1861  for  the  reason  that  they  seem  t 
afford  an  answer  to  the  question  of  why  Chub  Lake  reser^oi* 
was  not  completed  and  brought  into  use  under  chapter  326,  La*- 
of  1859. 

North  Branch  reservoir  was  already  completed  and  in  ase,aDt 
this  law  appropriated  a  sum  suflBcient  to  complete  the  other 
three  reservoirs  upon  which  work  had  been  stopped  for  want  o. 
funds  in  1856.  And  up  to  the  time  of  the  passage  of  this  act> 
1859,  every  official  connected  with  the  work  who  expressed  an 
opinion  upon  the  subject  had  advocated  the  completion  of  t ' 
four  reservoirs,  believing,  as  they  stated,  that  the  four  were  nee  e 
to  supply  an  amount  of  water  equal  to  the  quantity  diverU' 
from  Black  river  for  canal  purposes. 

But  in  reading  over  the  reports  of  1859, 1860  and  1861  it  is  qnJ^ 
natural  to  infer  that  when  the  State  officials  were  preparing  * 
relet  these  reservoirs  in  1859  they  saw,  when  computing  th^' 
capacities,  that  three  of  them,  viz..  North  Branch,  South  Branrl 
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and  Woodhull,  would  furnish  11,000  cubic  feet  ofwater  per  minute 
for  115  days,  and  as  this  complied  fully  with  the  law,  according  to 
their  interpretation  of  it,  and  believing  then,  undoubtedly,  that 
the  quantity  these  three  reservoirs  would  furnish  would  be  suf- 
ficient  to  supply  all  demands,  they  quite  naturally  came  to  the 
conclusion  that  Chub  Lake  reservoir  was  not  needed;  therefore 
they  did  not  relet  it.  And  as  the  water  supply  was  said  to  be 
bountiful  the  first  vear  that  these  three  reservoirs  were  all  in 
use,  the  State  officials  were  seemingly  justified  in  their  action 
and  decision  of  saving  to  the  State  the  sum  it  would  have  cost 
to  complete  Chub  Lake  reservoir. 

But  there  must  have  been  more  than  an  average  an\punt  of 
rain  in  1861,  for  the  Canal  Commissioner  says  South  Branch  res- 
ervoir was  full  and  Woodhull  nearly  full  at  the  close  of  naviga- 
tion that  year. 

The  following  year  (1862),  the  Canal  Commissioner  says: 

"  The  reservoirs  at  the  headwaters  of  the  Black  river  have,  this 
season,  furnished  material  aid  to  navigation.  They  are  three  in 
number,  the  North  and  South  Branch  and  the  Woodhull  reser- 
voirs. They  have  each  furnished  their  full  quota,  and  have,  to- 
gether, supplied  all  the  water  necessary  for  the  use  of  the  Black 
River  canal  and  a  very  large  quantity  to  the  Erie  canal." 

Engineer  Daniel  C.  Jenne  reports  to  the  Canal  Commissioner 
in  1862  that  the  reservoirs  answered  the  purpose  for  which  they 
were  designed,  but  had  been  used  to  their  utmost  capacity  that 
year.  He  recommended  the  completion  of  Chub  Lake  reservoir, 
saying  it  would  add  about  one-third  to  the  quantity  held  in  re- 
serve by  the  three  reservoirs  then  in  use. 

In  the  State  Engineer's  report  for  1862,  Hon.  William  B.  Tay- 
lor recommends  the  completion  of  Chub  Lake  reservoir,  saying 
it  would  be  of  great  service  in  insuring  a  constant  supply  of 
water  to  the  Black  River  and  Erie  canals  in  a  dry  season,  as  well 
as  furnishing  an  additional  quantity  to  the  Black  River  improve- 
ment. 

Mr.  Jenne,  in  his  report  to  the  State  Engineer  and  Surveyor  in 
1862,  makes  the  following  remarks  and  recommendations  in  re- 
gard to  the  reservoirs: 
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"  The  resefvoirs  at  the  head  of  Black  river  have  been  uaed  to 
their  utmost  capacity  the  past  year  and  have  been  of  great  serv- 
ice in  keeping  up  the  supply  of  water  for  the  Black  Biver  and 
Erie  canals. 

^'  I  am  of  opinion  that  Chub  Lake  reservoir,  which  was  adopted 
and  partially  built,  should  be  completed,  as  it  would  give  an  ad- 
dition to  the  quantity  of  water  held  in  reserve  of  387,167,000 
cubic  feet,  the  surface  area  being  530  acres  and  depth  25  feet 
With  proper  management  by  the  man  in  charge  of  the  same, 
there  would  be  every  probability  of  its  being  filled  twice  during 
the  year.  This  would  give  a  quantity  of  water  equal  to  16,000 
cubic  feet  per  minute  for  115  days,  while  the  present  supply  is 
only  11,000  cubic  feet  for  the  same  time,  making  5,000  feet  addi- 
tional to  the  quantity  now  sent  to  the  Erie  canal,  at  Bome>  a 
point  where  it  is  so  much  needed. 

"  It  is  of  the  greatest  importance  that  these  reservoirs  should 
be  carefully  superintended  by  some  reliable  person  located  at 
the  North  Branch  reservoir,  which  is  central  between  the  other 
two.  His  exclusive  business  should  be  to  look  after  them,  and, 
in  connection  with  other  duties,  make  notes  from  day  to  daj  of 
all  the  facts  which  may-  occur,  and  to  render  monthly  reports  of 
the  same  to  the  State  Engineer  and  Canal  Commissioner  by 
printed  forms  for  that  purjwse. 

"For  the  accommodation  of  this  person,  a  good  dwelling- 
house  should  be  built,  with  a  rain  gauge  attached,  so  that  an 
accurate  fall  of  rain  and  snow  from  year  to  year  shall  be  ob- 
tained. The  Canal  Commissioner,  at  my  request,  has  had  gauges 
put  into  the  wells  and  bulkheads  of  each  reservoir  so  that  the 
height  of  water  in  each  can  be  accurately  taken  at  every  visit 
of  the  person  in  charge. 

"  He  should  also  report  the  days  he  commences  drawing  from 
each  reservoir  and  the  number  of  valves  opened;  also,  from  time 
to  time,  the  changes  in  opening  or  closing  the  same. 

"  In  this  way  the  accurate  amount  of  water  in  each  reservoir, 
as  well  as  the  calculations  of  the  supply  constantly  on  hand, 
may  be  made  known  to  the  State  officers  in  charge. 
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''A  valuable  fund  of  information  by  this  means  will  be  ob- 
tained for  scientific  purposes  and  for  future  reference,  without 
any  material  extra  expense." 

Accompanying  Mr.  Jenne's  report  (between  pages  28  and  29, 
State  Engineer's  report  for  1862)  is  a  neat  map  of  the  lakes  and 
reservoirs  at  the  headwaters  of  Moose  and  Black  rivers,  showing 
the  (then)  present  and  proi>osed  feeders  to  Black  Biver  canal. 
Said  map  was  reduced  from  map  of  surveys  made  in  1851-1854 
and  1855. 

A  similar  map,  on  a  somewhat  larger  scale,  accompanied  the 
report  (between  pages  58  and  59)  of  the  State  Engineer  for  the 
year  of  1855. 

In  the  annual  report  of  the  State  Engineer  and  Surveyor  for 
1862,  the  capacities  of  the  three  Black  Biver  reservoirs,  com- 
pleted and  in  use,  are  given  as  follows: 

BESEBVOIBS. 


Woodbnll.... 
North  Branch 
Soath  Branch 

Totals. . 


Area  of 
aurfaoe  acree. 


1,236 
428 
518 


2.177 


Averafre 
area  acres. 


1,118 
277 
372 


1,767 


Depth  in 
feet. 


18 
28 
26 


Capacity  in 
cubic  feet. 


876,550,000 
310,000,000 
421,100,000 


1,607,740,000 


A  marginal  note  says  North  Branch  reservoir  can  be  filled 
twice  during  the  year. 

This  table  of  the  reservoirs  is  repeated  in  each  annual  report 
from  this  date  to  and  including  the  year  of  1871. 

During  these  years,  whenever  a  drought  occurred,  it  demon- 
strated the  fact  that  more  reservoirs  were  needed,  and  gave  con- 
vincing proof  to  those  who  had  thought  and  declared  the  three 
reservoirs  then  in  use  were  sufficient  to  furnish  all  the 
water  that  would  be  required,  that  they  had  made  a  mistake  in 
not  completing  and  bringing  Chub  Lake  reservoir  into  use  when 
the- money  for  that  purpose  was  available. 

They  evidently  based  their  calculations  in  error  by  assuming 
that  North  Lake  reservoir  could  be  depended  upon  to  fill  twice 
yearly  and  that  WoodhuU  would  fill  every  year. 

32 
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The  watershed  at  Xorth  lake  is  large  and  there  is  seldom  a  year 
when  the  melting  of  the  snows,  in  addition  to  the  spring  rains 
upon  it,  do  not  furnish  a  supply  of  water  sufficient  to  fill  two  or 
three  such  reserroirs;  but  this  excessive  amount  comes  at  a 
time  of  the  year  when  it  is  not  needed  and  cannot  all  be  used, 
and  an  there  is  not  storage  capacity  for  it,  the  surplus  is  wasted, 
and  there  must  be  no  hesitancy  in  permitting,  and  even  in  help- 
ing it  to  run  to  waste,  during  such  formidable  freshets  as  are  apt 
to  occur  in  that  locality. 

And  after  these  spring  freshets  have  subsided,  if  there  is  but 
little  or  no  rain  during  the  summer  and  fall  months,  when  the 
full  natural  flow  of  the  river  is  in  constant  use  and  demand,  there 
is  no  opportunity  or  material  for  the  second  filling  of  North  lake, 
and  as  it  is  a  well  known  fact  that  two  ordinary  years  are  re- 
quired for  the  filling  of  Woodhull  reservoir,  it  can  be  readily  seen 
that  in  an  extremely  dry  season  these.three  reservoirs  would  f ur- 
lush  but  little  more  than  one-half  of  the  amount  of  water  that 
the  annual  reports  claimed  for  them. 

It  is  for  the  seasons  of  extreme  drouth  for  which  provision 
must  be  made,  then  in  ordinary  seasons  there  will,  of  course,  be 
enough  and  to  spare. 

And  instead  of  assuming  115  days  to  be  the  maximum  for  sea- 
sons  of  greatest  drouth,  it  would  have  been  better  to  have  pro- 
vided for  at  least  150  days,  for  the  records  show  protracted  dry 
seasons  extending  from  May  till  late  in  November. 

There  have  been  seasons  when  it  became  necessary  to  lower 
the  outlets  of  some  of  the  lakes  and  reservoirs,  not  only  in  the 
North  Woods,  but  at  other  localities,  to  procure  a  supply  of  water 
sufficient  to  maintain  navigation  through  the  late  fall  months. 

Even  in  ordinary  seasons,  unless  the  water  supply  was  judic- 
iously managed  by  men  of  experience  and  excellent  judgment, 
delays  to  navigation  would  frequently  occur  for  want  of  a  suf- 
ficient depth  of  water  to  float  loaded  boats.  And  in  extreme  dry 
seasons,  boats  would  sometimes  be  aground  for  days  at  a  time, 
especially  on  the  summit  levels. 
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Therefore,  notwithstanding  that  in  1861,  the  first  year  that 
North  Branch,  South  Branch  and  Woodhnll  reservoirs  were  all 
in  use,  the  State  officials  had  expressed  their  belief  that  these 
three  reservoirs  would  furnish  all  the  water  needed  for  the  Black 
River  canal,  and  a  bountiful  supply  to  the  Erie  canal  at  Rome^ 
they  immediately  after  that,  and  in  nearly  every  annual  report 
for  a  score  or  more  of  years,  asked  the  Legislature  to  provide 
means  for  an  additional  supply  of  water. 

It  is  quite  evident  that  when  making  their  calculations  for  the 
supply  of  water  that  would  be  needed  for  the  canals,  they  had  not 
made  an  allowance  for  the  longest  seasons  of  drouth. 

Then,  in  computing  the  capacities  of  the  reservoirs  that  would 
afford  a  supply  of  11,000  cubic  feet  of  water  per  minute  in  com- 
pliance with  act  chapter  326,  Laws  of  1859,  they  seem, to  have 
lost  sight  of  the  fact  that  while  the  11,000  cubic  feet  per  minute 
were  being  diverted  and  sent  to  the  Erie  canal,  16,000  cubic  feet 
per  minute  were  being  drawn  from  the  reservoirs.  It  was  con- 
ceded by  all  that  16,000  cubic  feet  per  minute  should  be  taken 
into  the  feeder  from  the  Black  river  at  Forestport  and  be  de- 
livered to  the  summit  level  at  Boonville,  from  whence  11,000  of 
it  should  go  southward  to  the  Erie  at  Rome,  and  the  other  5,000 
should  supply  the  Black  River  canal  north  of  Boonville;  and  be- 
cause this  5,000  cubic  feet  per  minute  was  restored  to  the  Black 
river  at  Lyons  Falls,  it  was  left  out  of  the  calculation.  But  the 
reservoirs  were  being  depleted  that  much  more  every  minute, 
consequently  instead  of  holding  out  for  115  days,  the  1,822,130,000 
cubic  feet  of  water  in  the  three  reservoirs  would  be  exhausted 
in  79  days.  And  even  if  Chub  Lake  reservoir  had  been  completed 
and  brought  into  use,  the  supply  from  the  four  reservoirs  would 
have  lasted  but  96  days. 

The  scarcity  of  water  and  consequent  detention  to  navigation 
upon  the  Rome  level  of  the  Erie  canal  was  a  very  serious  matter, 
and  several  plans  were  proposed  for  procuring  an  additional  sup- 
ply of  water  sufficient  to  maintain  uninterrupted  navigation 
through  the  dry  seasons. 
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One  of  the  plans  proposed — ^and  finally  carried  into  execution 
— was  the  construction  of  the  DeRuyter  reservoir,  located  at  the 
head  waters  of  Limestone  creek,  and  on  the  division  line  separ- 
ating the  counties  of  Madison  and  Onondaga. 

The  construction  of  this  reservoir  was  authorized  by  the  Canal 
Board  in  January,  1861,  and  was  brought  into  use  in  1863.  It 
has  an  area  of  626  acres  and  a  capacity  of  500,000,000  cubic  feet. 
.  In  addition  to  Limestone  creek,  the  reservoir  receives  the  flood 
waters  of  Tioughnioga  river  to  insure  a  full  reservoir  at  the  open- 
ing of  navigation  each  year. 

Although  this  reservoir  gave  an  additional  supply  of  nearly 
4.000  cubic  feet  of  water  per  minute  for  100  days,  it  fell  far  short 
of  making  up  the  full  deficiency  for  the  Rome  level  in  an  ex- 
tremely dry  season. 

In  the  year  of  1864 — which  was  not  considered  an  extremely 
dry  one — ^the  Canal  Commissioner  in  charge  of  the  Eastern  Divi- 
sion, has  this  to  say  in  regard  to  the  water  supply: 

"  The  insufficient  supply  of  water  between  lock  No.  39  and  a 
point  nine  miles  west  of  Higginsville,  has  long  been  a  source  of 
great  annoyance  and  delay  to  those  navigating  the  canal,  and 
the  means  of  obtaining  the  necessary  supply  has  been  the  topic 
of  many  discussions.  On  the  last  revival  of  the  discussion,  with 
a  view  of  meeting  the  difficulty,  it  was  contended  that  the  De- 
Ruyter reservoir,  when  finished,  would  supply  all  that  was  neces- 
sary. 

"  This  it  has  failed  to  do,  and  during  the  last  season  naviga- 
tion has  been  suspended  at  lea^t  20  days  in  consequence,  and 
boats  have  been  detained  a  longer  period  because  of  the  diffi- 
culty of  passing  the  crowds  which  are  universally  the  result  of 
any  stoppages.  Had  the  business  upon  the  canals  been  as 
flourishing  as  in  some  of  the  past  seasons,  the  crowds  would  have 
been  larger  and  the  detentions  longer." 

"  There  is  only  one  practicable  method,  in  my  opinion,  remain- 
ing, and  that  is  the  construction  of  the  Fish  Creek  feeder.  The 
construction  of  this  feeder  was  warmly  advocated  in  the  report 
of  the  Canal  Commissioners  of  1860,  and  the  matter  was  strongly 
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urged  upon  the  Canal  Board,  bnt  that  body  saw  fit  to  cause  the 
construction  of  the  DeRuyter  reservoir  in  place  of  the  Fish 
Creek  feeder,  and  experience  has  shown  the  DeRuyter  unequal 
to  the  demand  upon  it.'^ 

Hon.  J.  P.  Goodsell,  State  Engineer  and  Surveyor,  in  his 
annual  report  for  the  fiscal  year  ending  September  30,  1867,  ex- 
plained the  situation  in  regard  to  the  water  supply  as  follows: 

"  August  and  September  taxed  to  the  utmost  every  source  for 
the  supply  of  water,  and  occasionally  that  supply  was  insuffi- 
cient. The  season  has  given  its  testimony  to  the  absolute  need 
of  an  increased  supply  for  the  long  level  in  order  to  meet  the 
demands.  ♦  ♦  ♦  ♦  j  cannot  relieve  myself  from  the  dis- 
charge of  a  high  public  duty  without  endeavoring  to  impress 
upon  the  Legislature  the  serious  embarassments  which  grow  out 
of  this  straitened  supply  of  water,  and  the  great  necessity  of  its 
immediate  public  recognizance  and  relief.  Persons  engaged  in 
the  traffic  of  our  canals  for  the  past  few  years  have  greater 
fears  of  delays  growing  out  of  the  want  of  water  than  from  any 
other  source,  and  the  experience  of  the  last  five  years  fully  justi- 
fies this  apprehension.    *    •    *    » 

I  am  taking  the  liberty  to  digress  thus  from  the  main  subject 
for  the  purpose  of  showing  the  needs  of  the  Rome  level  of  the 
Erie  canal;  but,  as  the  main  object  for  which  the  reservoirs  in 
the  Adirondacks  were  constructed  and  brought  into  use  was 
to  supply  the  deficiency  of  water  for  the  Rome  level,  it  seems  to 
me  proper  to  explain  in  this  connection  the  real  wants  of  this 
long  level. 

The  proposed  Fish  Creek  feeder  was  the  cause  of  much  contro- 
versy for  a  number  of  years.  The  subject  elicited  frequent  and 
earnest  discussion — both  oral  and  written — by  the  State  officials; 
some  of  whom  favored,  while  others  strongly  opposed  the  pro- 
ject. 

But  after  DeRuyter  reservoir  had  been  in  use  long  enough 
to  prove  to  its  advocates  that  the  supply  it  furnished,  although 
fully  equal  to  the  quantity  claimed  for  it,  was  far  short  of  afford- 
ing full  relief  in  a  real  dry  season;  those  who  had  previously 
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opposed  the  Pish  Creek  feeder  project  changed  their  views,  and 
thereafter  were  as  earnest  and  energetic  in  their  efforts  for  its 
adoption  as  they  had  heretofore  been  when  working  to  defeat  it. 

Finally,  the  united  efforts  of  the  friends  of  the  measure  re- 
sulted in  the  passage  of  act  chapter  877,  Laws  of  1869,  "  For 
the  construction  of  Fish  Creek  feeder,"  which  appropriated  for 
the  purpose  ^^  the  sum^of  f  100,000  or  so  much  thereof  as  may  be 
necessary." 

This  feeder  would  have  been  eleven  miles  long,  and  was  to  de- 
liver 7,500  cubic  feet  of  water  per  minute  to  the  canal  at  a  point 
three  miles  west  of  Rome. 

Several  estimates  of  cost  are  given  during  the  years  from  1861 
to  1870.  Said  Estimates  range  from  |335,000,  in  1861,  to 
1693,250,  in  1870. 

October  20,  1869,  the  Canal  Board  adopted  the  maps,  plans, 
estimates  and  specifications  for  the  construction  of  Fish  Creek 
feeder  and  passed  a  resolution  to  let  sections  Nos.  1,  2,  3  and  4 
of  said  feeder.  (The  proposed  feeder  was  divided  into  6  sec- 
tions.) 

The  board  of  trade  and  citizens  of  Oswego  strongly  opposed 
the  construction  of  Fish  Creek  feeder,  claiming  the  diversion  of 
water  by  it  would  seriously  interfere  with  the  manufacturing 
interests  of  their  city.'  In  view  of  this  the  next  Legislature  gave 
the  Canal  Board  discretionary  power  to  procure  the  deficiency  of 
water  from  the  Rome  level  from  other  sources. 

Chapter  767,  Laws  of  1870,  reads  as  follows: 

"  The  sum  of  $100,000  appropriated  by  Chapter  877,  Laws  of " 
1869,  for  the  construction  of  the  Fish  Creek  feeder,  may,  in  the 

■ 

discretion  of  the  Canal  Board,  be  applied  to  the  construction  of 
any  feeder  or  reservoir  which  will  supply  the  present  deficiency 
of  water  on  the  long  or  Rome  level." 

Notwithstanding  this  authority,  which  relieved  the  Canal 
Board  from  its  obligation  to  carry  into  effect  the  original  law, 
the  majority  of  the  Board  were  still  in  favor  of  applying  the 
appropriation  towards  the  construction  of  Fish  Creek  feeder. 

On  the  6th  of  August,  1870,  the  committee  (W.  H.  Bristol, 
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treasurer,  and  Van  R.  Richmond,  State  Engineer  and  Surveyor, 
two  members  of  the  committee)  to  whom  was  referred  the 
memorial  of  the  city  of  Oswego  in  relation  to  the  construction  of 
Fish  Creek  feeder,  "respectfully  report:"  "That  we  see  no 
reason  for  recommending  any  modification  or  change  of  the 
resolution  of  the  Canal  Board  of  October  20,  1869,  adopting  the 
maps,  plans,  estimates,  and  specifications  for  the  immediate  con- 
struction of  Fish  Creek  feeder." 

During  the  controversy  over  the  proposed  Fish  Creek  feeder; 
first,  between  members  of  the  Canal  Board,  and  afterwards,  be- 
tween the  Canal  Board  and  the  citizens  of  the  city  of  Oswego, 
the  extremes  of  wet  and  dry  seasons  were  experienced.. 

Great  damage  was  done  by  the  excessive  rains  and  extraor- 
dinary freshets  of  1865  and  1869,  while  upon  the  other  hand  the 
drouths  in  1867  and  1871  were  so  severe  and  protracted  that  the 
reservoirs  were  exhausted  and  resort  had  to  be  made  to  the 
lowering  of  outlets,  and  the  bringing  into  temporary  use  of  a 
new  feeder  to  procure  enough  water  to  continue  navigation 
through  the  fall  months. 

The  freshet  of  April  21, 1869,  carried  away  the  heavy  embank- 
ment, bulkhead  and  culverts  at  North  Branch  reservoir.  This 
was  in  consequence  of  the  inadequacy  of  the  spillway  to  take 
care  of  the  flood  waters,  which  ran  over  the  earth  embankment 
and  washed  it  away.* 

When  the  great  volume  of  water  from  this  break  reached 
Forestport,  it  swept  away  the  embankment  for  130  feet  in  length 
and  30  feet  in  depth,  to  the  rock,  so  that  the  entire  river  passed 
around  the  east  end  of  the  dam  at  that  place. 

The  Canal  Commissioner  in  his  annual  report  for  1869,  says: 

"  The  repairs  to  North  Branch  have  been  in  progress  all  sum- 
mer, and  the  reservoir  is  being  reconstructed  on  a  somewhat 
different  and  much  more  substantial  plan.  The  old  chute  has 
been  abandoned,  and  a  new  natural  one  will  be  constructed  at 
south  end  of  reservoir." 

The  amount  expended  in  1869,  repairing  break  at  North  Branch 
reservoir,  was  f  58,926.46. 
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In  the  annual  report  for  1870  the  Canal  Commissioner  in 
charge  of  the  Eastern  Division  sx>eaks  of  the  floods  and  disasters 
the  year  before  as  follows: 

"The  season  of  1869  was  a  particularly  disastrous  one  to  the 
canals  of  this  dirision  by  reason  of  the  several  unprecedented 
freshets  which  occurred  in  that  year;  that  of  April  21,  on  Black 
river,  involving  the  loss  of  the  North  Branch  reservoir,  and  in- 
flicting great  damage  to  the  banks  and  structures  of  that 
canal.    ♦    ♦    •    • 

"  On  the  4th  of  October,  1869,  there  occurred  one  of  the  most 
extraordinary  floods  ever  known  in  eastern  New  York.  This 
was  followed,  on  the  11th,  by  another  which  widened  and  deep- 
ened the  breaks  made  by  the  former  and  greatly  increased  the 
damage  and  cost  of  repairs.  *  *  *  At  North  Branch  reser- 
voir the  heavy  snow  in  the  fall  of  1869  prevented  the  finishing 
and  testing  of  the  new  dam  then  erected,  and  during  the  past 
season  the  dam  has  been  strengthened  and  loaded  with  several 
hundred  tons  of  stone,  an  apron  constructed  below  the  sluices, 
the  gate  stems  taken  out  and  refitted,  new  slope  wall  made  on 
the  face  of  the  embankment  and  the  new  chute  or  spillway  fin- 
ished and  cleaned  out." 

The  breaking  away  of  North  Branch  reservoir  in  1869  left  but 
two  reservoirs — the  Woodhull  and  South  Branch — ^to  furnish  an 
impounded  supply  of  water  from  the  headwaters  of  the  Black 
river  and  its  tributary  in  1869.  But  the  natural  fiow  from  the 
streams,  fed  by  the  copious  rains,  gave  an  abundance  of  water 
to  the  canals  that  year. 

Chapter  767,  Laws  of  1870,  appropriated  |2,500  "  for  difference 
of  cost  in  reconstructing  the  bulkhead  and  culverts  at  Woodhull 
reservoir,  on  Black  River  canal,  over  cost  of  presient  plan." 

At  a  meeting  of  the  fJanal  Board  the  2d  day  of  July,  1870^ 
plans,  specifications  and  an  estimate  were  approved  and  adopted 
for  "the  insertion  of  cast-iron  discharge  pipes  in  place  of  the 
old  wooden  bulkhead  at  Woodhull  reservoir,"  and  a  resolution 
was  passed  authorizing  the  work  of  reconstruction  to  be  done 
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by  the  day  under  the  direction  and  control  of  the  commissioner 
in  charge,  at  not  to  exceed  the  estimated  cost  of  |11,590. 

A  tablet  in  the  masonry,  near  the  discharge  pipes  at  WoodhuU 
reservoir,  affords  the  following  inf orniation : 

Built  in  1853.— Rebuilt  in  1870. 

George  W.  Chapman,  Canal  Commissioner, 

E.  H.  Crocker,  Division  Engineer, 

C.  L.  Phelps,  Engineer  in  Charge, 

Alexander  Pirnie,  Master  Mason, 

R.  Sanford  Miller,  Superintendent. 

The  Canal  Commissioner,  in  his  report  for  1870,  explains  the 
rebuilding  of  this  reserv'oir  as  follows: 

"  The  bulkhead,  pipes  and  gates  of  Woodhull  reservoir  are  be- 
ing rebuilt,  on  a  change  of  plan,  in  a  very  complete  and  perma- 
ment  form.  The  superintendent  has  expended,  for  opening  a 
road  to  the  reservoir,  *  eight  miles  through  the  woods,'  and  in 
erecting  such  buildings  as  are  necessary  for  keeping  the  men  en- 
gaged on  the  work,  the  sum  of  |3,696.80.  This  reservoir  has 
not  been  filled  to  a  depth  of  over  eight  or  ten  feet  for  several 
years  owing  to  the  dilapidated  and  dangerous  condition  of  the 
wooden  discharge  pipes  and  bulkhead.  An  appropriation  of 
f  2,500  was  made  by  the  Legislature  of  1870  to  pay  the  difference 
in  cost  between  wood  and  iron  pipes  for  this  reservoir,  the  bal- 
ance of  the  cost  of  reconstruction  to  be  paid  from  ordinary  re- 
pairs. Two  iron  pipes,  nearly  100  feet  in  length,  30  inches  inside 
diameter,  with  Ludlow's  patent  valves  or  stop-gates,  have  been 
put  in  by  the  commissioner  in  chargel  The  pipes  have  been  laid 
in  masonry  and  cement,  with  stone  well-house,  wooden  head- 
gates,  and  the  whole  done  in  the  most  thorough  and  substantial 
manner. 

"  The  expense  of  reconstruction  has  been  large,  but  there  can 
be  no  doubt  of  the  duty  of  the  State,  in  storing  this  large  quantity 
of  water,  to  take  every  possible  precaution  to  protect  its  own 
property,  and  that  of  its  citizens  below,  from  the  calamity  of  a 
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Black  river  flood  that  might  exceed  in  its  terrible  consequences 
the  great  freshet  of  1869." 

A  "  map  of  proposed  Sand  Lake  reservoir,"  from  surveys  made 
in  July,  1871,  accompanies  the  Canal  Commissioner's  report  for 
that  year,  and  August  4,  1871,  the  Canal  Board  passed  the  fol- 
lowing resolution: 

"Resolved,  That  the  map,  plans  and  estimate  this  day  submitted 
for  building  a  reservoir  and  accumulating  \^'ater  at  the  outlet  of 
Sand  take,  near  Black  river,  having  been  examined  and  approved 
by  the  State  Engineer  and  Surveyor, the  same  are  hereby  adopted, 
and  the  commissioner  in  charge  of  the  Eastern  Division  is  hereby 
authorized  to  construct  the  same  by  the  <lay,  at  a  cost  not  to 
exceed  f  16,000,  the  amount  of  said  estimate,  payable  from  the 
appropriation  to  supply  the  present  deficiency  of  water  on  the 
Rome  level,  as  provided  by  chapter  767  of  the  Laws  of  1870." 

Under  this  authority  the  Canal  Commissioner  immediately  be- 
gan the  work  of  construction,  and  the  reservoir  was  completed 
in  1872  and  brought  into  use  in  1873. 

Sand  Lake  reservoir  is  situated  about  IJ  miles  southwesterly 
from  Woodhull  reservoir.  It  is  formed  by  flooding  Mud  apd  Sand 
lakes  to  a  depth  of  15  feet  above  the  surface  of  Sand  lake.  This 
was  done  by  constructing  a  stone  masonry  dam  across  and  con- 
necting two  deep  gorges  in  the  solid  rock  on  the  outlet  of  Sand 
lake.  In  one  of  the  gorges  the  discharge  pipes  were  placed, 
while  the  other  was  used  for  a  spillway. 

The  water  to  fill  this  reservoir  is  obtained,  principally,  from 
the  First,  Second  and  Third  Bisby  lakes,  which  lie  southeasterly 
from  the  Woodhull. 

The  original  outlet  of  these  three  Bisby  lakes  discharged  their 
waters  into  the  Fourth  Bisby  and  thence  into  Woodhull  creek 
some  distance  below  Sand  lake. 

A  dam  was  built  at  the  original  outlet  of  the  Third  Bisby 
lake,  and  a  new  channel  1,200  feet  long,  16  feet  wide  and  averag- 
ing 2J  feet  in  depth,  was  excavated,  and  the  water  turned  through 
it,  so  that  the  waters  from  Third  Bisby  would  run  into  Sand 
lake. 


State  ENGiNSEm  and  Surveyor.  507 

I 

Another  channel  650  feet  long,  18  feet  wide  and  averaging  3 
feet  in  depth  was  cut  from  Mud  lake  southerly  to  Sand  lake,  so 
that  Mud  lake  could  be  drawn  down  when  the  reservoir  was 
emptied. 

Page  54,  Canal  Commissioner's  report  for  1871,  furnishes  the 
following  information  in  regard  to  Sand  Lake  reservoir: 

"Area  of  surface,  344.50  acres;  average  area,  305.81  acres; 
depth,  15  feet,  and  can  be  filled  twice  yearly;  capacity,  199,879,- 
822  cubic  feet;  supply  for  100  days,  1,388  cubic  feet  per  minute." 

In  the  year  of  1871  the  drought  was  so  severe  and  protracted 
that  it  became  necessary  to  resort  to  extreme  measures  to  pro- 
cure  a  suflBcient  supply  of  water  to  maintain. navigation  upon  the 
Bome  level  through  the  fall  months. 

The  Canal  Commissioner,  Hon.  George  W.  Chapman,  in  charge 
of  the  eastern  division,  explains  the  situation  in  the  following 
worda : 

"  Early  in  the  season  of  1871,  from  the  increase  in  business 
upon  the  canals,  and  the  unusually  low  stage  of  the  streams  and 
lakes,  danger  was  apprehended  of  a  failure  of  a  supply  of 
M'ater. 

"  It  became  necessary  to  commence  drawing  from  the  reser- 
voirs at  Black  river  in  May,  at  least  a  month  earlier  than  ever 
l<nc»w^n  before.  By  the  first  of  July  great  diflflculty  was  found  in 
keeping  up  the  Rome  level,  and  occasional  detentions  of  a  few 
hours  at  a  time  began  to  occur. 

"The  supply  from  the  feeders  and  reservoirs  on  the  middle 
division,  coming  into  the  Rome  level  (which  extends  from  Utica 
to  Lodi,  56  miles,)  being  limited,  proved  insufficient  to  furnish 
its  usual  proportion  of  water  for  this  level.  The  feeding  from 
the  Black  River  reservoirs  was  increased  to  its  utmost  capacity 
and  continued  at  a  rate  that  w^ould  exhaust  all  the  reservoirs  by 
the  15th  of  October.  With  this,  it  was  found  impossible  to  keep 
up  uninterrupted  navigation  on  this  level. 

"  Chapter  196,  Laws  of  1833,  provides  that '  whenever  the  navi- 
gation of  any  of  the  canals  shall  be  interrupted  or  endangered, 
by  reason  of  a  deficiency  of  water,  it  shall  be  the  duty  of  the 
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Dam/  all  of  the  parties  owning  the  lands  and  waters  to  be 
affected  have  released,  or  are  willing  to  release  them  in  favor  of 
the  State. 

^'  Daring  the  present  session  of  the  Legislature,  an  effort  will 
be  made  asking  the  State  to  assume  the  responsibility  of  dam- 
ageis  to  parties  who  refuse  to  release,  but  as  all  of  the  land 
owners  to  be  affected  by  the  construction  of  the  dam  are  largely 
interested  beyond  the  damages  to  be  incurred,  they  can  well 
afford  to  release  as  required  by  the  act. 

"  The  construction  of  the  proposed  work  has  a  two-fold  object; 
first,  to  supply  an  increased  quantity  to  the  Black  river  improve- 
ment, between  Lyons  Falls  and  Carthage;  and,  second,  to  main- 
tain uninjured  the  various  powers  on  Black  river  from  Carthage 
to  Lake  Ontario,  which  include  the  valuabje  and-  extensive  mills 
and  shops  at  Watertown. 

"The  owners  of  these  different  powei:3  claim  that  in  appro- 
priating the  head  waters  of  the  Black  river  for  the  construction 
of  its  several  reservoirs,  and  the  subsequent  appraisement  of 
damage  incurred  by  the  loss  of  water,  the  State  did  not  fairly 

* 

compensate  them,  as  practice  has  since  demonstrated.  Origin- 
ally, it  was  anticipated  that  the  reservoirs  would  supply  all  the 
water  necessary  for  the  canal,  without  interfering  in  mid- 
summer with  the  natural  flow  of  the  river,  and  that  the  powers  ♦ 
below  the  reservoirs,  on  the  river,  would  not  be  essentially  dam- 
aged. On  this  theory  the  appraisements  and  awards  were  ad- 
justed. 

"  Experience  shows  that  the  State  uses  more  water  than  was 
originally  calculated,  and  hence  the  basis  of  settlement  with 
these  parties  was  not  just. 

"Legally,  they  have  no  claim  for  additional  damages,  but, 
under  the  facts  demonstrated,  the  State  is  in  honor  bound  to 
construct  the  dam  in  question,  so  as  to  return  to  them  a  portion 
of  the  waters  of  which  they  have  been  deprived,  by  having  it 
diverted  to  assist  the  navigation  on  the  Black  river  improvement, 
a  State  work. 

"  The  question  is  simply  whether  the  State  shall  assume  what- 

'er  damages  may  arise  in  consequence  of  the  Moose  Biver  dami. 
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where  parties  refuse  to  release,  or  whether  it  will  insist  that 
those  interested,  and  to  be  benefited,  shall  bear  their  propor- 
tion. The  appropriation  of  |18,000,  made  in  1872,  if  not  re-ap- 
propriated will  expire  in  two  years  from  date  of  act." 

The  expenditures  at  the  four  reservoirs  from  1869  to  Septem- 
ber 30,  1873,  were  as  follows: 

North  and  South  Branch  reservoirs |34,893  59 

Woodhull  reservoir,  roads,  etc 39,489  67 

Sand  Lake  reservoir 34,227  -72 


Total 1128,610  98 


The  water  furnished  by  the  reservoirs  is  drawn  only  in  the 
dry  season,  and  passed  down  through  the  natural  channels  of 
Black  river  and  Woodhull,  about  20  miles  each,  to  the  pond 
above  the  dam  at  head  of  Black  river  feeder,  known  as  the  Porest- 
port  pond,  which  flows  about  150  acres.  Prom  this  pond  the 
necessary  quantity  is  taken  into  said  feeder  and  flows  to  the 
summit  level  of  the  Black  River  canal  at  Boonville.  From  this 
point  the  canal  is  supplied  both  ways,  and  the  balance,  designed 
for  the  use  of  the  Erie  canal,  is  passed  off  by  a  waste-weir  into 
the  Lansing  Kill,  at  the  south  end  of  the  summit,  thence  into  the 
Mohawk  river,  from  which  it  enters  the  Erie  canal  by  the  feeder 
at  Rome. 

The  w^ater  that  supplies  and  passes  through  the  Black  River 
canal  south  from  Boonville,  also  enters  the  Erie  canal  at  Rome. 
Chapter  598,  Laws  of  1869,  entitled  "  An  act  to  authorize  the 
Canal  Appraisers  to  hear  claims  of  owners  of  property  on  the 
Black  river  for  damages  caused  by  the  escape  of  the  water  of 
North  Lake  reservoir,  in  April,  1869,"  passed  the  5th  day  of  May 
that  year. 

Section  one  reads  as  follows: 

''  The  Board  of  Canal  Appraisers  is  hereby  authorized  and  em- 
powered to  hear  all  claims  for  damages  sustained  in  consequence 
of  the  break  in  the  dam  or  embankment  of  the  North  Lake  reser- 
voir, so  called,  in  Herkimer  county,  on  or  about  the  21st  day  of 
April,  1869,  by  any  person  or  corporation  owning  or  occupying 
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any  land  or  property  between  said  reservoir  and  the  month  of 
Black  river.    The  said  appraisers  shall  first  inquire  and  ascertain 
whether  the  break  in  said  reservoir  and  escape  of  water  there- 
from, and  the  consequent  damage,  were  caused  by  any  fault  or 
neglect  on  the  part  of  the  State,  or  any  of  its  authorized  officers 
or  agents,  under  circumstances  which  would  create  l^al  liability 
if  proved  against  an  individual  or  corporation.    The  said  board 
shall  next  hear  the  claims  for  damages  to  property  on  or  near 
said  Black  river,  or  its  branches,  between  said  reservoir  and  the 
junction  of  Black  river  with  Moose  river,  in  Lewis  county,  and 
after  hearing  such  claims  shall  hear  claims  for  damages  to  prop- 
erty below  said  junction.     And  in  case  the  said  appraisers  shall 
find  that  such  break  and  escape  of  water,  and  consequent  dam- 
age, ;was  caused  by  the  fault  or  neglect  of  the  State,  Or  its 
officers  or  agents,  under  the  circumstances  above  mentioned,  they 
shall  appraise  and  award  the  damages  sustained  by  the  respec- 
tive claimants,  on  or  before  the  31st  day  of  December,  1869,  the 
facts  found  by  them  and  their  appraisal.    But  no  person  or 
corporation  shall  be  entitled  to  a  hearing  before  said  appraisers 
unless  such  claimant  shall,  within  three  months  after  the  pas- 
sage of  this  act,  file  in  the  office  of  said  appraisers  a  verified 
statement  of  such  cliaim,  showing  the  nature  and  amount  thereof, 
and  the  nature  and  location  of  the  property  for  which  damages 
are  claimed.     And  said  appraisers  shall  not  appraise  or  award 
any  damages  under  this  act  which  shall  not  be  clearly  proven  to 
have  resulted  from  said  break  in  said  reservoir  and  the  escape 
of  waters  therefrom." 

The  reservoirs,  in  connection  with  section  No.  2  of  the  Black 
River  canal,  were  kept  in  repair  by  contract  from  April  1,  1866, 
to  January  1,  1870. 

Section  No.  2  comprised  that  portion  of  the  canal  from  1,000 
feet  north  of  lock  No.  70  to  300  feet  north  of  lock  No.  109,  and 
included  Black  river  feeder,  and  North  Branch,  South  Branch 
and  Woodhull  reservoirs. 

The  contract  price  per  annum  was  f 7,980. 

Archibald  McArthur,  contractor. 
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Chapter  751,  Laws  of  1870,  entitled  "  An  act  for  the  relief  of 
Archibald  Mc Arthur,"  passed  May  7,  1870,  directed  the  Canal 
Board  to  hear  and  determine  the  claim  of  Archibald  McArthur, 
late  contractor  for  repairs  of  superintendent's  section  No.  2,  of 
the  Black  River  canal,  for  the  snm  of  ?5,000,  paid  by  him  towards 
repairing  the  damages  on  said  section,  caused  by  the  break  in 
the  North  Branch  reservoir  on  the  21st  day  of  April,  1869. 

Chapter  767,  Laws  of  1870,  appropriated  |100,000  for  the  sup- 
ply of  additional  water  on  the  Rome  level'of  the  Erie  canal. 

The  24th  day  of  August,  1869,  the  Canal  Board  passed  a  resolu- 
tion authorizing  the  attorneys  for  the  State  to  employ  a  stenog- 
rapher in  the  hearing  of  the  claims  for  damages  caused  by  the 
break  at  North  Lake  reservoir  on  the  21st  of  April,  1869. 

January  13,  1870,  the  Canal  Commissioner  in  charge  of  the 
Eastern  Division  was  authorized  by  the  Canal  Board  to  pay 
Charles  Rhodes,  Samuel  Earl  and  Levi  H.  Brown,  counsel  for  the 
State,  f  1,000  each  for  services  in  the  matter  of  the  Black  river 
claims  cases. 

December  28,  1871,  the  Canal  Commissioner  of  the  Eastern 
Division  was  given  authority  by  a  resolution  of  the  Canal  Board 
to  pay  to  T^evi  H.  Brown,  |15,149.25;  to  Charles  Rhodes, 
110,534.86;  and  to  Samuel  Earl,  |8,716.55,  in  full  payment  to 
that  date  for  the  balance  due  for  their  services  defending  the 
claims  against  the  State,  known  as  the  "  Black  River  Claims  " 
cases,  such  services  having  extended  from  the  summer  of  1869 
to  the  date  of  this  resolution,  and  covered  almost  270  cases,  in- 
volving claims  against  the  State  of  nearly  |700,000. 

December  29,  1871,  the  committee  to  whom  was  referred  the 

bill  of  Hudson  C.  Tanner,  stenographer,  for  his  services  and 

those  of  his  assistants,  with  their  traveling  expenses  and  other 

disbursements  in  reporting  the  evidence  in  the  Black  river  claims 

cases  in  1869, 1870  and  1871,  reported  in  favor  of  paying  the  bill, 

and  the  Canal  Board  authorized  the  Canal  Commissioner  of  the 

Eastern  Division  to  pay  at  the  rate  of  |3.50  per  page  for  2,559 

pages  printed,  amounting  to  f8,956.50. 

The  Canal  Board  by  a  resolution  adopted  October  1,  1873, 

33 
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authorized  the  Canal  Commissioner  in  charge  of  the  Eastern 
Division,  to  expend  the  further  sum  of  914,000  to  complete  Sand 
Lake  reservoir,  and  in  constructiirg  a  dam  across  the  outlet  of 
Third  Bisby  Lake,  and  in  opening,  improving  and  completing 
roads  and  bridges  leading  to  Woodhull,  Mud  Lake,  Sand  Lake, 
North  Branch  and  South  Branch  reservoirs.  Said  sum  of 
f  14,000  to  be  charged  'against  the  appropriation  provided  by 
chapter  767,  Laws  of  1870,  to  supply  water  for  the  Bome  level  of 
the  Erie  canal. 

Chapter  399,  Laws  of  1874,  passed  May  9,  1874,  reads  as 
follows: 

"  The  sum  of  |18,000,  appropriated  by  act  chapter  850  of  the 
Laws  of  1872,  for  construction  of  a  dam  across  Moose  river  at 
the  old  Brown  tract  forge,  is  hereby  re-appropriated,  subject  to 
the  provisions  of  said  act,  and  the  Canal  Commissioners  are  here- 
by empowered  to  take  and  appropriate  any  lands  not  released 
under  said  act  which  may  be  required  for  the  purpose  of  building 
said  dam." 

At  a  meeting  of  the  Canal  Board,  July  28,  1874,  a  resolution 
to  adopt  a  map,  plan  and  estimate  for  a  tree  dam  at  Forge,  Mooee 
river,  was  laid  on  the  table. 

September  8,  1874,  the  resolution  was  taken  from  the  table 
and  a  motion  carried  to  refer  the  matter  to  the  State  Engineer, 
Commissioner  in  charge  and  Attorney-General,  with  instructions 
to  report  to  the  Board  the  facts. 

October  2, 1874,  the  Canal  Board  approved  and  adopted  the  fol- 
lowing report  and  resolution: 

*'  To  the  HonoraMe  the  Canal  Board: 

"Your  committee,  to  whom  was  referred  the  matter  of  the 
proposed  dam  at  *  Forge,'  Moose  river,  respectfully  recommend 
that  said  dam  be  reconstructed  to  the  same  height  as  the  original 
dam,  and  also  recommend  the  adoption  of  the  following  resola- 

tion: 

"  Besolved,  That  the  map,  plan  and  estimate  for  the  construc- 
tion of  a  *  Tree  Dam '  at  '  Forge,'  Moose  river,  submitted  on 
the  28th  day  of  July,  1874,  by  Charles  Hilton,  Division  engineer 
(having  been  approved  by  the  State  Engineer  and  Surveyor),  be 
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hereby  approved  and  adopted;  but  it  is  expressly  understood  that 
said  dam  shall  be  constructed  so  that  it  shall  not  exceed  its  orig- 
inal height  of  8  feet  and  that  the  estimate  for  more  than  8  feet 
is  hereby  modified  so  as  to  conform  to  said  original  height.  That 
the  sum  so  estimated  (f  12,000),  or  so  much  thereof  as  may  be 
necessary,  be  set  apart  in  pursuance  of  law  authorizing  said  work, 
and  that  the  Canal  Commissioner  be  authorized  to  let  the  same 
at  not  less  than  ten  days'  notice." 

October  20,  1874,  D.  P.  McQueen,  of  Schenectady,  entered  into 
contract  with  the  people  of  the  State  of  New  York  to  construct  a 
tree  dam  on  the  Moose  river  at  "  Old  Brown's  Tract  Forge." 

November  16, 1875,  D.  P.  McQueen  petitioned  the  Canal  Board 
to  cancel  his  contract,  dated  October  20, 1874,  for  a  tree  dam  on 
Moose  river. 

The  petitioner  stated  that  the  Canal  Commissioner  in  charge 
directed  the  work  stopped  in  August,  1875,  he  therefore  requested 
that  he  be  paid  for  the  materials  furnished  and  labor  performed 
in  the  execution  of  the  work,  and  that  the  |1,500  which  he  had 
deposited  with  the  State  as  security  for  the  faithful  performance 
of  the  contract  be  returned  to  him. 

January  27,  1876,  Mr.  McQueen's  petition  was  taken  from  the 
table  and  referred  to  the  committee  on  construction. 

The  following  is  a  copy  from  pages  154,  155  and  274  of  the 
proceedings  of  the  Canal  Board  for  the  years  of  1876: 

"  (July  6,  1876.) 
"  (TABLE  No.  2). 

"Eastern  Division. 

"  Extraordinary  Repair  Contract. 

"  No.  1376.  Date,  October  20,  1874.  Work.— Tree  dam  across 
Moose  river  (B.  R.  C.)  act  of  Legislature,  chapter  399  of  1874. 

Appropriation |18,000  00 

Engineer's  estimate 12,000  00 

Engineer's  estimate  at  contract  prices 5,674  50 

Last  estimate 553  96 

Security  retained 1,500  00 
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*'  This  contract  has  been  canceled. 

"Contract  of  D.  P.  McQueen,  Tree  dam  across  Moose  river, 
'  Old  Brown  tract,'  dated  October  20, 1874. 

"  Canceled  February  3, 1876. 

"  The  State  Engineer  and  Surveyor,  having  examined  the  facts 
of  this  case,  finds  that  the  division  and. resident  engineers  both 
ordered  the  contractor  to  deliver  material  in  excess  of  the  quan- 
tity set  forth  in  the  exhibit-sheet  at  the  letting,  viz.,  9,000  pounds 
of  bolts  and  80  barrels  of  cement. 

"He  would,  therefore,  recommend  that  the  material  covered 
by, the  contract  be  paid  for  at  the  prices  named  in  the  final  ac- 
count, hereto  annexed,  arrived  at  by  deducting  cost  of  labor  not 
done,  and  profit  otf  same,  from  the  contract  prices,  and  that  the 
remainder  of  the  material  be  accepted  by  the  State  at  fair 
market  prices,  and  that  the  expenses  of  transporting  the  material 
be  paid  the,  contractor. 

"  He  therefore  recommends  that  the  following  sums  be  allowed 
the  contractor  for  material  not  included  in  the  annexed  final  ac- 
count : 

9,000  pounds  wrought  iron,  at  5c f450  00 

80  barrels  cement,  at  ?1.50 120  00 

Freight  on  cement 40  00 

Cartage  on  cement 30  00 

1640  00 


"  And  that  the  security  held  by  the  State  be  returned  to  the 
contractor,  on  condition  that  he  signs  a  full  release  of  all  claims 
against  the  State  under  his  said  contract. 

"  (Signed)  J.  D.  VAN  BUREN,  Jr., 

"  State  Engineer  and  Surveyor,** 

"FINAL  ACCOUNT." 

To  D.  P.  McQueen,  Dr. 

"  For  materials  furnished  and  labor  performed  under  his  con- 
tract dated  20th  day  of  October,  1874,  to  construct  a  tree  dam 
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across  Moose  river,  at  '  Old  Brown's  Tract  Forge,'  8  feet  high, 
act  chapter  399,  Laws  of  1874. 


Qnantitiw. 


7,000 
],066 


Contract 
price. 


$  .09 

.07 


Items— materialB  delirered. 


Ponnda  wroufcbt  iron. 
Ponnds  spikes 


Price 
used. 


$  .07 
.06 


Amount. 


$i00  00 
63  96 


$5S8  M 


"  Resolved,  That  in  pursuance  of  the  recommendation  of  the 
State  Engineer  and  Surveyor,  the  final  account  of  the  contract 
for  a  'tree  dam  across  Moose  river,'  amounting  to  f 553.96,  be 
approved  and  paid,  and  that  the  contractor  be  allowed  f  640  in 
full  for  materials  delivered,  and  that  the  security  held  for  the 
faithful  performance  of  the  said  contract  be  returned  to  said 
contractor,  on  condition  that  he  sign  a  release  of  any  and  all 
claims  against  the  State  under  his  said  contract." 

Act  chapter  499,  Laws  of  1875,  directed  the  Canal  Board  to 
investigate,  consider  and  report  upon  the  disposition  to  be  made 
of  the  lateral  canals,  and  made  it  the  special  duty  of  the  State 
Engineer  and  Surveyor  and  the  Canal  Commissioners  to  ex- 
amine the  lateral  canals  of  the  State  and' their  appurtenances, 
to  take  testimony  and  examine  maps,  surveys  and  documents  re- 
lating to  the  same,  to  ascertain  whether  the  same  should  be  sold, 
leased  or  abandoned;  whether  any  should  be  retained  as  feeders, 
and  as  to  what  eifect  such  sale,  lease  or  abandonment  would 
have  upon  the  legal  rights  of  individuals,  and  report  the  facts 
to  the  Canal  Board. 

The  Canal  Commissioner  in  charge  of  the  Eastern  Division, 
the  Hon.  Adin  Thayer,  made  an  able  report  upon  the  Black  River 
canal,  the  only  "  lateral "  upon  that  division. 

His  reasoning  and  arguments  in  favor  of  retaining  the  "  Black 
River  canal  and  Erie  canal  feeder  "  as  a  tributary  and  feeder  to 
the  Erie  canal  were  so  convincing  that  the  Black  River  canal 
«till  remains  intact,  as  one  of  the  canals  which  the  Constitution 
of  the  State  of  New  York  says  shall  not  be  sold,  leased  or  other- 
ivise  disposed  of. 
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To  show  the  importance  of  the  water  supply  from  the  Black 
riyer,  the  Commissioner  explains  the  attempt  to  fill  the  Rome 
level  of  the  Erie  canal  in  1875  without  that  supply,  as  follows: 

"The  Erie  canal  was  advertised  to  be  ready  for  navigation  May 
18,  1875.  On  the  14th  day  of  that  month  the  water  was  let  in, 
at  Rome,  from  all  sources  except  the  Black  river.  On  the  18th, 
the  day  for  opening  the  canal  at  Rome,  the  water  was  4J  feet 
in  depth,  instead  of  7  feet,  and  so  remained  until  the  2l8t,  when 
orders  were  given  to  furnish  water  from  Black  river.  On  the 
22d,  at  noon,  the  Erie  was  ready  for  navigation.  Heretofore, 
the  Erie  canal  and  Black  River  canal  have  been  opened  on  the 
same  day,  and  it  was  generally  supposed  the  Erie  would  be 
filled  in  the  spring,  when  streams  are  high,  without  resort  to 
reservoirs." 

By  a  resolution  of  the  Canal  Board,  passed  January  27, 1ST6, 
the  Black  River  canal,  with  its  system  of  feeders  and  resCTvoirs, 
and  that  portion  of  the  Erie  canal  between  the  east  line  of  Oneida 
county  and  the  east  bank  of  the  old  Oneida  Lake  canal,  were 
transferred  form  the  Eastern  to  the  Middle  Division. 

For  the  first  four  months  of  the  fiscal  year  ending  September 
30,  1878,  the  New  York  State  canals  were  under  the  manage^ 
ment  of  three  canal  commissioners.  During  the  remaining  eight 
months  they  were  in  charge  of  a  superintendent  of  public  works 
and  his  three  division  superintendents. 

The  assistant  superintendent  upon  the  Middle  Division,  in 
speaking  of  the  reservoirs  and  feeders,  in  the  annual  report  for 
1878,  says:  "  The  Black  river,  with  its  four  reservoirs,  Norths 
South,  Woodhull  and  Sand  Lakes,  is  the  main  stay  of  the  long 
level  of  the  Erie." 

The  sum  of  |704.50  was  expended  in  1878  repairing  these 
reservoirs. 

There  wa«  so  little  rain  in  1879  that  it  became  necessary  to 
commence  drawing  from  the  Black  River  reservoirs  May  Slst 
and  the  constant  drawing  from  them  reduced  the  water  supply 
to  such  an  extent,  that  late  in  September  the  Black  River  canal 
north  of  Boonville  was  temporarily  closed  and  all  of  the  water^ 
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from  the  feeder  sent  southward  to  supply  the  Erie  canal  at  Rome. 
And,  to  procure  an  additional  supply  of  water  sufficient  to  main- 
tain navigation  through  the  fall  months,  the  outlets  of  White, 
Chub  and  the  Bisby  lakes  were  lowered,  and  the  Canachagala 
lake  brought  into  temporary  use  by  building  a  dam  at  the  north- 
easterly end  across  its  natural  outlet,  and  excavating  at  the 
south  end  of  the  lake,  a  new  channel  through  which  the  water 
discharged  southward  into  North  Lake  reservoir. 

At  the  close  of  navigation  temporary  dams  were  constructed 
in  the  outlets  that  had  been  lowered  and  were  built  to  aii  eleva- 
tion that  would  insure  the  filling  of  each  lake  to  its  original 
height. '  This  made  available  the  supply  that  the  mere  removal 
of  the  temporary  dams  would  release  when  the  additional  water 
should  be  needed. 

Chapter  436,  Laws  of  1879,  entitled  "  An  act  to  provide  for  the 
construction  of  a  dam  across  Moose  river  in  the  county  of  Herki- 
mer," 

Appropriated  f  10,000  for  constructing  a  dam  at  the  Old  Brown 
Tract  Forge  and  empowered  and  directed  the  Superintendent  of 
Public  Works  to  build  such  dam,  and  to  take  and  appropriate 
any  lands,  not  released  by  the  provisions  of  chapter  850,  of  the 
laws  of  1872,  and  of  chapter  399  of  the  Laws  of  1874,  that  might 
be  required  for  the  purpose  of  building  such  dam  and  of  bringing 
the  proposed  reservoir  into  successful  use. 

A  new  road-bridge  was  built  across  the  spillway  at  North  Lake 
reservoir  in  1879,  and  considerable  work  done  in  repairing  and 
improving  roads  leading  to  the  reservoirs. 

The  old  road  between  Woodhull  and  Sand  Lake  dams,  which 
crossed  several  deep  ravines  that  were  spanned  with  corduroy 
bridges,  was  abandoned  and  about  two  miles  of  new  road  con- 
structed along  a  safer  and  more  desirable  route. 

The  scarcity  of  water  in  1879  prompted  the  State  officials  to 
renewed  and  earnest  efforts  in  the  matter  of  procuring  an  addi- 
tional supply  for  the  Rome  level  of  the  Erie  canal. 

Late  in  the  fall  of  that  year,  a  preliminary  survey  for  a  pro- 
posed reservoir  at  the  head  of  Forestport  pond  was  ordered  by 
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Hon.  Horatio  Seymour,  Jr.,  State  Engineer  and  Surveyor,  to  get 
such  information  as  could  be  obtained  in  about  ten  days. 

From  the  hasty  surrey  apd  notes  then  taken  by  the  resident 
engineer,  Mr.  Denison  Richmond,  it  was  estimated  that  a  15-foot 
flow  line  would  inclose  700  acres  giving  an  average  depth  of  7 
feet. 

In  May,  1880,  Mr.  Richmond  made  a  survey  of  White  lake  in 
Oneida  county.  The  flow  line  for  the  proposed  White  lake  reser- 
voir  inclosed  332  acres. 

July  1,  1880,  the  Canal  Board  passed  the  following  resolution: 

"  Resolved,  That  pursuant  to  chapter  493,  Laws  of  1880,  the 
map  of  White  Lake  reservoir,  prepared  by  Marvin  Porter,  divi- 
sion engineer,  and  approved  by  the  State  Engineer  and  Surveyor, 
be  and  hereby  is  adopted." 

June  19,  1880,  the  State  Engineer  wrote  to  the  division  engi- 
neer of  the  Middle  Division  that  the  emergency  was  so  great  he 
had  decided  to  send  a  party  into  the  Woods,  under  the  charge 
of  Chanley  L.  Phelps,  to  survey  the  lakes  north  of  the  Eric 
canal  which  it  was  proposed  to  use  for  an  additional  water 
supply. 

On  the  first  day  of  July,  1880,  the  Canal  Board  passed  the 
following  resolution: 

"  Resolved,  That  pursuant  to  chapter  385,  Laws  of  1876,  the 
State  Engineer  and  Surveyor  be  authorized  to  employ,  in  addi- 
tion to  the  force  at  present  engaged,  one  leveler,  two  rodmen, 
two  chainmen  and  two  axemen,  to  be  employed  temporarily  in 
the  survey  for  an  increased  water  supply  for  the  Middle  Divi- 
sion." 

Chapter  475,  Laws  of  1881,  appropriated  |3,500  to  defray  the 
expense  of  the  surveys,  "For  increasing  the  water  supply  of 
the  Middle  Division  of  the  Erie  canal."  The  act  enumerates  the 
surveying  to  be  done  as  follows: 

"  For  the  survey  and  triangulation  of  Canachagala  lake  and 
line  to  North  lake,  the  triangulation  of  First,  Second  and  Third 
Bisby  lakes  and  survey  of  flow  and  line  to  Woodhull  lake,  the 
triangulation  of  Little  Woodhull  lake,  and  survey  of  flow  and 
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line  to  North  lake,  the  triangulation  of  Gull  lake  and  survey  of 
flow  and  line  to  Woodhull  stream,  the  triangulation  of  Sixth 
aijd  Seventh  lakes,  Brown's  tract,  and  survey  of  flow  and  line  on 
Black  river  above  Forestport  pond;  the  work  to  ^be  done  under 
the  direction  of  the  State  Engineer  and  Surveyor  and  payment  to 
be  made  by  the  Comptroller  on  the  certificate  of  the  State  En- 
gineer and  Surveyor." 

Mr.  Chanley  L.  Phelps  surveyed  Canachagala  and  Twin  lakes 
in  1880. 

In  1881  he  surveyed  First,  Second  and  Third  Bisby  lakes, 
Little  Woodhull  and  Lily  lakes,  and  Gull  lake,  in  Herkimer 
county;  also  Sixth  and  Seventh  lakes  of  the  Fulton  chain  in 
Hamilton  county. 

Maps  of  these  lakes,  aggregating  2,357  acres,  accompany  the 
State  Engineer's  annual  report  for  1881. 

Chapter  533,  Laws  of  1880,  stipulates.that: 

"  There  shall  be  no  dam  hereafter  erected  on  rivers  within  this 
State,  recognized  by  law  or  use  as  public  highways  for  the  pur- 
pose of  floating  and  running  lumber,  logs  and  other  timber  over 
or  upon  the  same,  without  an  apron  of  at  least  15  feet  in  width, 
in  middle  of  the  current  of  the  river,  of  a  proper  slope,  for  the 
safe  passage  of  lumber,  logs  and  other  timber;  nor  shall  any 
bridge  hereafter  be  built  over  the  aforesaid  rivers,  except  in 
such  manner  as  not  to  obstruct  or  prevent  the  free  and  uninter- 
rupted passage  of  lumber,  logs  and  other  timber  down  and  along 
the  same."    This  law  not  to  apply  to  Hudson  river. 

Chapters  16  and  74,  Laws  of  1881,  amended  chapter  533,  Laws 
of  1880,  by  naming,  besides  the  Hudson  river,  the  following 
rivers  and  waters  to  which  the  law  should  not  apply,  viz. : 

"The  Allegany,  Delaware,  Moose,  Beaver,  Oswegatchie, 
Grass,  Raquette  and  their  tributaries;  nor  the  waters  in  Frank- 
lin or  Lewis  counties." 

In  1879  the  sum  of  |1,033.50  was  expended  repairing  the  reser- 
voirs, and  11,784.52  in  improving  the  roads  leading  to  them. 

A  dam  was  built  at  the  foot  of  Second  Bisby  lake  in  1880,  and 
work  was  in  progress  to  convert  Canachagala,  White,  Twin  and 


522  Annual  Bbport  of  thb 

First  and  Second  Bisby  Lakes  into  reservoirs/  The  sum  of 
f  4,837.20  was  expended  on  these,  also  |1,344.77  in  repairing  reser- 
voirs and  1320.26  repairing  the  roads  that  year. 

« 

Woodhnll  Lake,  South  Lake  and  Sand  Lake  reservoirs  did  not 
fill  during  the  winter  and  spring  of  1880  and  the  water  in  North, 
South  and  Sand  Lakes  was  entirely  exhausted  and  Woodhnll 
had  been  drawn  dow^n  7  feet  at  the  close  of  the  fiscal  year,  Sep- 
tember 30th. 

Four  new  reservoirs  were  brought  into  use  in  1881,  namely: 
Canachagala  lake,  First  and  Second  Bisby  lakes,  Twin  lakes  and 
White  lake. 

It  was  estimated  that  these  would  add  278,815,875  cubic  feet 
to  the  supply  formerly  obtained  from  the  reservoirs  in  the  Black 
river  group. 

The  sum  of  |7,589.40  waa  expended  that  year  in  completiflg 
these  four  reservoirs,  making,  with  the  |4,837.20  spent  in  188(1, « 
total  of  112,426.60  expended  in  their  construction. 

There  were  expended  in  1881,  the  sums  of  {3,739.50  on  repairs 
to  the  reservoirs,  and  f587.16  in  repairing  the  road  to  North 
lake. 

Notwithstanding  that  the  water  supply  in  1881  was  increased 
by  the  quantity  furnished  by  these  four  new  reservoirs  jnst 
brought  into  use,  there  would  have  been  serious  detentions  to 
navigation  that  year  had  not  prompt  measures  been  taken  late 
in  the  season  to  supply  the  deficiency  by  lowering  more  outlets 
in  the  North  woods. 

In  his  annual  report,  the  Superintendent  of  Public  Works, 
Hon.  S.  B.  Dutcher,  said: 

"  Last  winter  two  of  the  largest  reservoirs — ^the  Woodhnll  and 
Skaneateles — did  not  fill,  and  the  rainfall  in  the  watershed  of 
the  northern  reservoirs  during  the  summer  was  less  than  for 
many  years  past. 

"  The  supply  was  exhausted  before  the  fall  rains  and  it  was 
found  necessary  to  lower  the  outlets  of  several  lakes  to  secure 
sufficient  water  to  maintain  navigation." 
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His  assistant  superintendent,  William  V.  Van  Rensselaer,  ex- 
plained the  situation  in  1881  as  follows: 

"  The  experience  of  the  past  year  demonstrates  the  necessity 
for  an  additional  supply  of  water  for  the  Rome  level  of  the  Erie 
canal.  At  the  close  of  the  fiscal  year  the  water  from  the  Black 
River  reservoirs  is  entirely  exhausted,  and  resort  is  had  to  lower- 
ing the  outlets  of  several  of  the  smaller  lakes  and  ponds  on  the 
head  waters  of  the  Black  river  and  Woodhull  creek.  But  for 
this  resource  navigation  must  have  been  interrupted  for  a  num- 
ber of  days..  The  outlets  of  Bear  and  Gull  lakes  and  Grannis 
pond,  and  the  channels  above  dams  at  South,  Sand,  White  and 
Twin  lakes  were  all  lowered  for  this  purpose.  This  will  give  an 
additional  permanent  supply  from  the  four  last  named  reservoirs 
of  30,000,000  feet  per  annum.  After  the  close  of  the  fiscal  year 
all  of  these  sources  of  supply  were  exhausted,  and  but  for  the 
timely  rains  from  the  15th  to  the  20th  of  October,  the  draft  of 
boats  on  the  Rome  level  must  have  been  reduced." 

It  will  be  seen  by  reading  the  annual  reports  that  whenever 
a  drouth  occurred,  complaints  were  made  of  the  inefficiency  of 
the  water  supply  for  canal  purposes,  and  the  Legislature  was 
asked  to  provide  the  means  for  constructing  additional  reser- 
voirs. Seemingly  the  necessity  for  an  additipnal  supply  was  as 
great  when  eight  reservoirs  were  furnishing  water  from  the 
Adirondacks,  as  it  had  been  when  there  were  but  three.  There- 
fore, it  was  quite  natural  to  infer  that  the  supply  was  being  ex- 
hausted in  some  other  way  than  by  its  mere  use  for  the  canals, 
and  when  examining  the  reservoirs  the  latter  part  of  May  in 
1882,  we  learned  why  some  of  them  were  exhausted  so  early  in 
the  season,  for,  upon  reaching  Sand  lake,  we  found  that  reser- 
voir nearly  empty.  The  gatehouse  had  been  broken  into,  the 
valves  opened  and  water  used  to  float  logs  down  the  stream;  and 
we  w^ere  told  that  each  spring  when  the  natural  flow  in  the 
streams  was  not  sufficient  to  float  their  logs,  the  lumbermen 
helped  themselves  to  the  water  in  the  reservoirs,  in  violation 
of  the  protests  and  strict  orders  of  State  officials,  and  in  utter 
disregard  of  the  State's  rights  and  interests  in  the  matter.    And 
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it  was  just  when  the  State  could  least  afford  to  spare  the  water 
that  the  lumbermen  despoiled  the  reservoirs.  When  the  streams 
were  full  and  the  prospects  good  for  a  second  filling  of  the  reser- 
voirs, the  lumbermen  had  enough  without  purloining  from  the 
State,  but  when  the  streams  were  low  they  took  from  the  reser- 
voirs and  if  there  was  not  sufficient  rain  to  fill  them  again,  tbe 
State  had  to  be  to  the  trouble  and  expense  of  procuring  the 
deficiency  elsewhere. 

The  "  Lumberman's  Dam,"  an  old  timber  dam  at  Chub  lake, 
was  taken  possession  of  by  the  State  for  reservoir  purposes  in 
the  fall  of  1881,  and  was  raised  and  put  in  order  to  be  brought 
into  use  the  following  year.  It  was  estimated  that  the  flow 
would  cover  200  acres  to  an  average  depth  of  4  feet,  adding 
nearly  35,000,000  cubic  feet  to  the  supply  from  reservoirs. 

A  bulkhead  was  also  placed  in  the  dam  at  the  foot  of  the 
Third  Bisby  that  year,  making  that  lake  available  as  a  reserroif 
by  impounding  an  estimated  additional  supply  of  8,000,000  cuttc 
feet  of  water  for  the  canals. 

Under  the  direction  of  the  Superintendent  of  Public  Works^ 
and  pursuant  to  chapter  436,  Laws  of  1879,  a  dam  was  built 
across  Moose  river  at  the  foot  of  Sixth  lake,  and  the  "Forge'' 
dam  repaired,  strengthened  and  raised  2  feet  during  the  years 

« 

of  1880  and  1881  at  an  expenditure  of  |5,150.77. 

Forge  dam  flows  First,  Second,  Third  and  Fourth  lakes  of  the 
Fulton  Chain.  The  aggregate  surface  area  of  these  four  lake* 
is  2,723  acres. 

The  Sixth  Lake  dam  flows  Sixth  and  Seventh  lakes.  The 
survey  flow  line  of  these  two  inclosed  976  acres. 

In  1881  Mr.  C.  E.  Phelps  made  a  survey  for  the  reservoir  at 
the  head  of  Forestport  pond.  The  flow-line  he  ran  was  21  feet 
above  the  surface  of  the  pond  and  inclosed  792.94  acres. 

About  30  feet  in  length  of  the  Third  Bisby  reservoir  dam  was 
carried  away  by  the  spring  floods  in  1882,  and  was  repaired  in 
May  and  June  of  that  year  at  an  expense  of  1906.52.  The  re 
pairs  lo  the  other  northern  reservoirs  in  1882  cost  |2,314.91,  and 
the  repairs  to  roads  {204.54. 
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A  comfortable  and  convenient  house  was  built  at  North  Lake 
reservoir  in  1882,  for  the  use  of  the  keeper.  This  frame  house 
took  the  place  of  the  old  log  house  which  was  in  a  dilapidated 
condition,  undt  for  occupation. 

The  Adirondack  reservoirs  in  use  in  1882  were  as  follows: 
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Act  chapter  336,  Laws  of  1881,  appropriated  16,000  to  con- 
struct reservoirs  upon  the  Independence  and  Beaver  rivers  in 
L/ewis  county,  for  the  purpose  of  restoring  to  Black  river  its 
natural  supply  of  wa'er. 

This  act  directed  the  Superintendent  of  Public  Works  to  build 
the  reservoirs  at  such  places  as  he  might  deem  most  expedient 
on  said  rivers,  and  to  take  and  appropriate  any  lands  not  re- 
leased by  the  provisions  of  chapter  850  of  the  Laws  of  1872,  and 
of  chapter  399,  Laws  of  1874,  which  might  b^  required  for  the 
purpose  of  building  the  reservoirs  and  bringing  them  into  use. 

Chapter  362,  Laws  of  1882,  appropriated  |6,000  in  addition  to 
the  $6,000  appropriated  by  act  chapter  336,  Laws  of  1881. 

Chapter  491,  Laws  of  1883,  re-appropriated  the  $6,000  appro- 
priated by  chapter  336,  Laws  of  1881. 

Chapter  551,  Laws  of  1884,  appropriated  ?6,000  in  addition  to 
the  $12,000  which  had  been  appropriated  by  previous  acts. 
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Upon  examining  Independence  and  Beaver  rivers  for  suitable 
places  to  build  the  reservoirs  provided  for  by  these  acts,  it  wm 
decided  to  build  but  one  reservoir,  and  Stillwater  on  BeaTer 
river,  in  Herkimer  county,  was  selected  as  the  best  locatioE. 

A  preliminary  survey  was  made  at  this  location  in  Septenber, 
1884,  and  plans  and  an  estimate  of  cost  for  a  tree  dam,  350  feet 
in  length,  were  prepared  and  forwarded  in  October  that  year,  to 
the  State' Engineer  and  Surveyor  for  his  approval. 

In  1885  an  agreement  was  entered  into  between  the  State  and 
Theodore  B.  Basselin,  and  a  contract  drawn  up  for  the  construe 
tion  of  the  Beaver  River  dam,  but  for  some  technical  reason  the 
contract  was  not  fully  executed  and  signed  until  July  31, 1886. 
The  work  of  construction,  however,  began  in  the  fall  of  1885. 

Chapter  330,  Laws  of  1886,  appropriated  the  further  sum  oi 
f  1,000  for  the  construction  of  reservoirs  upon  Independence  an^ 
Beaver  rivers,  and  re-appropriated  the  following  sums,  viz.: 

The  16,000  appropriated  by  chapter  336,  Laws  of  1881,  the 
unexpended  balance  of  f  5,804.73  of  the  |6,000  appropriated  by 
chapter  362,  Laws  of  1882,  and  the  balance  of  |2,003.30  remain- 
ing of  the  f  6,000  provided  by  chapter  551,  Laws  of  1884. 

The  total  amount  available  under  this  last  act  was  f  14,808.03. 

The  Beaver  River  dam  as  built  had  a  spillway  149  feet  long 
by  94  feet  in  height  above  the  natural  low  water  surface  of  the 
river  at  that  location. 

The  dam  was  completed  in  1886  at  a  cost  of  |10,731.92,  ex- 
clusive of  engineering,  inspecting  and  land  damages. 

Chapter  452,  Laws  of  1883,  entitled  "  An  act  to  authorize  the 
Superintendent  of  Public  Works  to  construct  a  reservoir  on  the 
Black  river  above  Forestport  pond  at  Porestport,  Oneida  county, 
and  making  an  appropriation  therefor,"  appropriated  |20,000 
and  directed  the  Superintendent  to  construct  said  reservoir  for 
the  purpose  of  storing  water  for  canal  purposes. 

By  request  of  the  Superintendent  of  Public  Works,  a  plan  and 
estimate  was  made  for  a  wooden  dam  of  the  crib  form,  and  as 
the  amount  appropriated  would  not  admit  of  a  dam  higher  than 
10  feet  above  the  pond,  the  Superintendent  concluded  it  was  not 
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worth  while  to  begin  the  work  until  money  was  provided  for 
building  a  dam  after  a  more  desirable  and  serviceable  plan, 
therefore  took  no  further  action  in  relation  to  it  in  1883  except 
to  ask  the  Legislature  for  an  additional  appropriation. 

In  1884,  however,  becoming  fully  convinced  that  the  proposed 
reservoir,  if  built  and  brought  into  use  at  this  desirable  location, 
would  aid  in  procuring  the  needed  additional  supply  of  water, 
better  than  anything  else  that  could  be  done  for  the  money  it 
would  cost,  the  Superintendent  decided  to  begin  the  work  with 
the  funds  at  hand  and  trust  to  future  legislation  for  means  to 
complete  the  work. 

And  as  the  act  of  1883  did  not  require,  in  expressed  terms, 
tfiat  the  work  should  be  done  by  contract,  the  Superintendent 
appointed  good,  reliable  foremen  as  managers  and  had  the  work 
done  by  the  day. 

Fourteen  thousand  one  hundred  and  seventy-two  dollars  were 
expended  in  the  fall  of  1884  upon  preparatory  work  for  the  dam. 

The  grubbing  and  clearing  was  done,  a  boarding  house,  black- 
smith shop  and  storehouses  erected,  considerable  excavation 
done,  roads  constructed,  and  600  cubic  yards  of  stone  for  the 
abutments  quarried,  the  majority  of  them  dressed,  some  of  them 
delivered  and  the  balance  deposited  at  the  canal  ready  for  ship- 
ping. 

A  revised  plan  for  the  dam  at  head  of  Forestport  pond  was 
prepared  in  the  fall  of  1884.  The  new  plan  provided  for  stone 
abutments,  also  for  a  stone  cross-walk  through  the  cast  iron  feed- 
pipes were  to  be  laid,  but  the  spillway  was  to  be  of  timber  (as 
per  plan  prepared  in'  1883),  built  in  the  crib  form  and  filled  with 
stone.  The  length  of  the  spillway  to  be  200  feet,  and  its  crest 
15  feet  above  the  surface  of  the  pond. 

Notwithstanding  the  earnest  request  of  the  State  officials  each 
year  for  an  additional  appropriation  to  be  used  in  constructing 
the  reservoir  above  Forestport  pond,  six  years  went  by  after  the 
act  of  1883  authorized  the  construction  of  said  reservoir,  before 
their  requests  were  complied  with. 
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At  North  Lake  reservoir,  the  down  stream  ends  of  the  five  dis- 
charge culverts,  between  the  gates  and  the  apron,  were  rebuilt, 
and  roads  leading  to  the  reservoirs  were  repaired   in  1884. 

In  1887  the  dam  at  the  foot  of  the  Second  Bisby  Lake  broke 
away  with  the  spring  freshets,  and  the  water  so  suddenly  dis- 
charged into  the  Third  Bisby  carried  away  ^  portion  of  the  dam 
in  the  old  outlet  of  that  lake,  and  damaged,  to  some  extent,  the 
bulkhead  in  the  new  outlet  at  the  west  end  of  the  lake. 

About  40  feet  in  length  of  the  embankment  at  each  dam  was 
carried  away.     Complete  repairs  were  made  that  year. 

The  gates  at  North  Lake,  South  Lake,  Sand  Lake  and  Chub 
Lake  reservoirs  were  repaired  in  1888. 

March  8, 1888,  the  Senate  addressed  to  the  State  Engineer  and 
Surveyor  the  following  preamble  and  resolution: 

"Whereas,  It  is  alleged  that  the  State  of  New  York  is  diverting 
from  their  natural  courses  the  waters  of  the  Black  river  for 
canal  purposes,  and  that  the  waters  so  diverted  are  essential  for 
manufacturing  purposes  on  said  river;  and, 

"  Whereas,  Manufacturing  business  along  said  river  suffers 
from  such  diversion,  by  reason  of  the  natural  decrease  of  the 
tributaries  from  whose  banks  and  water-shed  the  forests  have 
been  cut,  and  owners  of  w^ater  power  engaged  in  such  manafao- 
turing  business  have  never  been  protected  against  such  diversion 
by  artificial  means  for  storing  water  during  the  spring  months; 
and,  ' 

"Whereas,  The  water  of  adjacent  streams  could  be  used  for 
providing  for  a  partial  equivalent  for  water  so  diverted;  there- 
fore, 

"  Resolved,  That  the  State  Engineer  and  Surveyor  be  directed 
to  investigate  the  allegations  above  recited,  by  making  an  ex- 
amination of  the  question;  gathering  the  necessary  data  by 
going  upon  the  ground,  if  that  be  necessary;  referring  to  the 
records  of  the  Canal  Board,  and,  in  such  other  ways  as  he  shall 
deem  advisable,  inform  himself,  in  order  to  rei>ort  to  the  Senate 
whether  an  equitable  obligation  exists  upon  the  part  of  the 
State,  to  make  provision  for  the  protection  of  riparian  owners 
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against  further  diversion  of  water  by  erecting  a  reaerroir  at 
aome  point  in  either  Hamilton,  Herkimer  or  Lewis  coantiea, 
which  shall  accompliBb  that  parpose." 

In  compliance  with  the  foregoing  reeolution,  the  State  En- 
gineer and  Surveyor,  Hon.  John  Bogart,  and  assiBtant  engineer 
in  charge,  Mr.  Aug.  8.  Kibbe,  made  careful  investigationB  of  the 
history  of  thia  water  supply,  examined  the  reservoirs,  lakes  and 
streams  from  which  the  supply  was  drawn,  and  made  able  and 
interesting  reports  upon  the  subject. 

Their  examinations  and  reports  corroborate  the  estimates 
made  by  former  engineers  in  regard  to  the  amount  and  distriba* 
tion  of  water  taken  from  the  Black  river,  viz.:  Of  the  16,000 
cubic  feet  per  minute  taken  from  Black  river  into  the  feeder  at 
Forestport,  11,000  of  it  goes  south  from  Boonville  to  the  Erie 
canal  at  Rome,  and  the  remaining  5,000  cable  feet  per  minute 
supplies  the  Black  River  canal  north  of  Boonville  and  passes 
into,  and  is  restored  to  the  Black  river  at  Lyons  Falls. 

The  amount  diverted  to  the  Erie  canal  is  placed,  therefore,  at 
11,000  cubic  feet  per  minute  during  each  season  of  navigation. 

The  North  Woods  reservoirs  in  use  at  that  time,  and  their 
estimated  available  capacities,  are  given  on  page  285,  State  En* 
gineer's  annual  report  for  1888,  as  follows  ^ 
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Making  a  total  of,  say  3,000,000,000  cubic  feet;  or  enough  to 
afford  16,000  cubic  feet  per  minute  for  130  days;  or  11,000  cubic 
34 
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feet  per  minute  for  189  days ;  or  23,000  cubic  feet  per  minute  for 
90  days;  or  34,000  cubic  feet  per  minute  for  60  days. 

These  reservoirs  are  classified,  in  said  report,  into  three  sec- 
tions or  groups,  according  to  the  channels  through  which  they 
are  brought  into  use: 

First.  Reservoirs  impounding  the  headwaters  of  the  Black 
river. 

Second.  Reservoirs  impounding  the  headwaters  of  the  Moose 
river. 

Third.  Reservoirs  impounding  the  headwaters  of  the  BeaTcr 
river. 

The  Black  river  system  comprises  Woodhull,  White,  Chub, 
Sand  and  First,  Second  and  Third  Bisby  lakes,  discharging 
through  Big  Woodhull  creek  into  the  eastern  side  of  the  Forest- 
port  pond  at  head  of  the  feeder.  Also,  North,  South,  Canacha- 
gala  and  Twin  lakes,  discharging  through  the  river  proper  into 
the  southern  end  of  the  same  pond. 

The  Moose  river  system  is  that  formed  by  two  reservoirs  on  the 
Fulton  chain  of  lakes,  one  including  First,  Second,  Third  and 
Fourth  lakes,  and  the  other  Sixth  and  Seventh  lakes;  discharg- 
ing through  that  river  into  the  Black  river,  a  few  rods  above 
Lyons  Falls. 

The  Beaver  river  system  contains  but  one  reservoir,  that  at 
Stillwater;  whose  waters  are  conveyed  by  that  stream  to  the 
Black  River  at  Castorland,  32 J  miles  below  Lyons  Falls. 

Notwithstanding  that  the  combined  storage  capacity  of  these 
reservoirs  was  large,  they  failed  every  real  dry  season,  and  some- 
times even  in  an  ordinary  season,  to  furnish  the  requisite  amount 
of  water  for  the  canals,  and  to  restore  to  Black  river  the  quantity 
diverted  to.  the  Erie  canal. 

One  reason  why  they  did  not  furnish  a  better  supply  is  ex- 
plained in  the  annual  report  of  the  State  Engineer  for  the  fiscal 
year  ending  September  30,  1888. 

On  page  15  of  said  report  the  State  Engineer  and  Surveyor 
sa  vs : 

"  The  actual  storage  capacity  of  all  the  reservoirs  combined 
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is  very  large,  but  evidence,  which  seems  to  be  conclusive,  ha» 
been  given  that  there  still  exists  a  great  lack  of  water  supply 
during  the  dry  season  along  the  valley  of  the  Black  river. 

"  The  reasons  why  the  large  storage  capacity  of  the  various 
reservoirs  has  not  been  sufficient  to  provide  a  greater  dry 
weather  flow  are  stated  in  detail  in  the  report  of  Mr.  A.  S. 
Kibbe,  the  assistant  engineer  in  charge  of  the  examinations 
made  under  my  direction  during  the  past  summer. 

"  These  reasons  are,  in  short,  the  inaccessibility  of  the  large 
impounded  lakes  at  the  head  of  the  Black  river  and  Moose  river, 
their  distances  from  each  other,  and  the  constant  use  of  the 
water  surreptitiously,  by  lumbermen,  for  the  purpose  of  floating 
logs  down  the  stream. 

"The  funds  at  the  disposal  of  the  Superintendent  of  Public 
Works  are  not  large  enough  for  tht  employment  of  sufficient 
guards  to  prevent  this  surreptitious  use  of  the  water.  .The  fact 
is  that  the  water  is  constantly  drawn  from  these  reservoirs  in 
the  woods  at  times  when  it  is  not  needed  for  the  canals  or  for 
the  manufacturing  interests  on  the  Black  river.  This  water 
flows  through  the  river,  flows  over  the  dam  at  Forestport,  and  is 
lost  from  the  impounding  reservoirs." 

The  State  Engineer  urged  the  construction  of  the  reservoir 
at  the  head  of  Forestport  pond  (for  which  a  law  was  passed  and 
a  small  appropriation  granted  in  1883),  and  pointed  out  the  ad- 
vantage of  a  reservoir  at  this  desirable  location,  where  it  could 
be  readily  guarded  from  surreptitious  uses,  and  from  whence 
its  waters  could  reach  the  canals  in  a  few  hours,  instead  of  the 
days  that  were  required  for  its  passage  from  the  reservoirs  at 
the  head  waters  of  the  river.  He  recommended,  also,  the  raising 
of  Beaver  River  dam. 

The  Legislature  responded  to  his  appeals  by  granting,  in  1889, 
an  additional  appropriation  for  the  reservoir  above  Forestport 
pond,  and  providing  in  1892  the  means  for  raising  the  dam  at 
Stillwater,  on  the  Beaver  river. 

Chapter  274,  Laws  of  1889,  appropriated  f 45,000,  "For  the 
completion  of  a  reservoir  on  the  Black  river  above  Forestport 
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pond  in  Oneida  county.     *     *     *    For  the  purpose  of  Btoring 
water  for  canal  purposes." 

A  clause  in  the  third  section  of  this  act  directed  that  the 
Superintendent  of  Public  Works,  "  Shall  on  or  before  the  first 
day  of  August,  1889,  remove  the  gate  in  the  dam  of  Second  Bisby 
lake  in  Herkimer  county  and  the  gate  in  the  dam  of  White  lake, 
Oneida  county,  and  no  gate  shall  hereafter  be  placed  in  the  dams 
of  said  lakes. 

^^  Said  dams  shall  be  abandoned  on  or  before  said  date  and 
said  lakes  shall  not  thereafter  be  dammed  for  the  purpose  of 
supplying  water  for  the  canals." 

The  Superintendent,  however,  declined  to  carry  into  execution 
said  clause  of  the  third  section  of  the  law,  claiming  that,  as 
these  lakes  had  been  appropriated  and.  con  verted  into  reservoirs 
by  the  State  for  the  purpose  of  procuring  the  necessary  supply 
of  water  for  the  Black  river  and  Erie  canals,  they  were  useful 

■ 

auxiliaries  and  really  an  essential  part  of  the  system  of  said 
canals,  which  the  Constitution  of  the  State  of  New  York  de- 
clares, "  The  Legislature  shall  not  sell,  lease  or  otherwise  dis- 
pose of." 

Notwithstanding  this  decision  and  action  of  the  Superintend- 
ent of  Public  Works,  however,  the  "  Bisby  Club  "  at  the  Bisby 
lakes,  and  the  owners  of  the  land  bordering  on  White  lake,  took 
the  matter  into  their  own  hands,  under  the  sanction  of  the  law, 
and  since  1889  the  State  has  nof  had  the  use  of  any  impounded 
waters  from  said  lakes. 

The  dam,  bulkhead  and  gates  at  the  foot  of  Second  Bisby  lake, 
remain  inact,  but  the  gates  were  controlled  by  the  Bisby  Club 
from  1889  to  1891,  and  since  then  have  been  taken  charge  of  by 
the  "Adirondack  League,'^  and  said  gates  have  been  and  are 
manipulated  solely  for  and  to  the  best  interest  of  the  members 
of  said  club  and  league. 

The  gates  are  opened  to  get  rid  of  surplus  waters  and  closed 
during  the  dry  seasons.  In  this  way  the  surfaces  of  First  and 
Second  Bisby  lakes  are  kept  at  a  very  desirable  (for  pleasure 
seekers)  and  uniform  elevation.    I  found  the  gates  closed  and 
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"flash  boards"  over  them  in  October,  1897,  and  the  water  in 
Second  Bisby  2J  feet  higher  than  it  was  in  the  outlet  between 
Second  and  Third  Bisby  lakes. 

The  dam,  bulkhead  and  gates  across  the  old  outlet  lat  the 
south  side  of  the  Third  Bisby,  remain  intact,  but  the  gates  to  the 
bulkhead  in  the  new  oulet  at  the  west  end  of  the  lake  have  either 
decayed,  been  carried  away  by  high  water,  or  purposely  removed. 

The  bulkhead  and  gates  were  removed  from  the  dam  at  White 
lake  in  1889,  consequently  the  canals  have  had  no  water  from 
that  lake  since  that  date,  except  the  natural  flow. 

June  20,  1889,  the  deputy  State  Engineer  and  Surveyor 
directed  the  division  engineer  of  the  Middle  Division  to  have  a 
re-survey  made  for  the  reservoir  dam  at  head  of  Forestport  pond, 
and  to  prepare  plans  and  an  estimate  for  completing  the  work 
under  chapter  274,  Laws  of  1889. 

Preliminary  measurements  were  taken  to  show  the  amount 
of  work  done  and  remaining  to  be  done,  and  a  map,  plans  and  an 
estimate  of  cost  to  complete  the  work  were  transmitted  to  the 
State  Engineer  and  Surveyor  the  9th  day  of  July. 

The  estimated  cost  to  complete  the  dam  was  f71,000.  This 
was  afterwards  reduced  to  |69,000  by  a  slight  modiflcation  of  the 
plan  and  by  charging  a  higher  price  for  the  stone  that  had  been 
quarried  and  dressed  for  the  work  under  the  direction  of  the 
Superintendent  of  Public  Works  in  1884. 

As  the  appropriation  was  only  145,000,  two  or  three  efforts 
were  made  to  let  the  work  before  a  legal  bid  was  received  that 
was  low  enough  to  come  within  the  amount  appropriated. 

But  finally  the  work  was  let  to  Philip  McGuire  of  Forestport. 
His  bid  amounted  to  |49,847.50,  or  |44,847.50  net,  after  deducting 
15,000  for  the  State  stone  on  hand. 

He  entered  into  contract  for  building  the  dam  September  20, 
1895. 

The  plans  and  estimates  for  the  dam  were  adopted  by  the 
Canal  Board  December  27,  1899,  at  which  time  |4,115  were  set 
apart  from  the  appropriation  for  engineering. 

The  contractor  commenced  procuring  and  delivering  material 
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for  the  dam  in  the  winter  of  1889-1890,  and  began  its  construc- 
tion in  the  spring  of  1890.  The  work  progressed  satisfactorily 
until  August,  1891,  wh^en  it  was'  suspended  for  want  of  funds. 

The  contractor  expressed  a  willingness  to  continue  the  work 
and  complete  the  dam,  provided  he  could  be  assured  that  the 
next  Legislature  would  appropriate  the  money  to  reimburse  him; 
but  as  no  such  assurance  could  be  given,  he  asked  for  a  cancel- 
lation of  his  contract,  which  was  granted  by  the  Canal  Board, 
and  a  final  account  for  the  materials  delivered  and  labor  per- 
formed by  him  was  rendered  October  11,  1891. 

His  final  account  amounted  to  |39,505.07. 

New  bulkheads  were  put  in  at  the  reservoirs  at  the  Twin  and 
Canachagala  lakes  in  1890. 

The  North  Lake  reservoir  dam  came  very  near  being 'swept 
away  again  during  a  very  severe  rainstorm  in  September,  1890. 
The  water  rose  rapidly  in  the  reservoir  and  despite  the  desx)erate 
efforts  put  forth  by  the  keeper  and  all  the  help  he  could  muster 
in  that  immediate  vicinity,  they  failed  to  open  the  large,  unwieldy 
wooden  gates. 

More  help  was  sent  for  in  great  haste,  and  the  gates  were 
finally  raised,  but  not  until  the  water  had  reached  to  such  a 
height  that  it  was  pouring  over  the  south  dam  at  a  fearful  rate. 

The  dams  are  earth  embankments,  built  across  two  gorges. 
The  one  south  of  the  intervening,  natural  high  ground,  was  lower 
than  the  north  one,  but  fortunately  it  was  well  paved  with  large 
stone.  Had  it  not  been,  it  could  not  have  withstood  the  scouring 
it  received,  for  the  effects  of  the  scouring  were  plainly  visible 
the  following  September,  a  year  from  the  time  the  water  ran 
over  it. 

Chapter  342,  Laws  of  1891,  appropriated  |15,000  for  clearing 
the  flow  ground  of  the  reservoir  above  Forestport  pond. 

Plans,  specifications  and  estimates  for  clearing  the  flow  ground 
of  the  reservoir  above  Forestport  pond  were  adopted  by  the 
Oanal  Board  and  f 2,000  set  apart  for  engineering,  June  10, 1891. 

June  30,  1891,  we  were  notified  that  the  Superintendent  of 
Public  Works  decided  not  to  let  the  clearing  of  Forestport  reBer- 
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voir,  as  the  appropriation  was  not  sufficient  to  cover  the  lowest 
bid  and  the  engineering. 

Chapter  494,  Laws  of  1892,  appropriated  the  sum  of  f35,000 
for  completing  the  reservoir  dam  at  head  of  the  Forestport  pond, 
and  the  sum  of  |14,000  for  changing  the  alignment  and  grades  of 
highways  that  would  be  submerged  by  the  construction  of  said 
dam. 

Maps,  plans,  estimates  and  specifications  for  completing  the 
dam  for  reservoir  at  the  head  of  the  Forestport  pond,  and  for 
raising  the  roads  and  bridges  over  said  i^eservoir,  were  adopted 
by  the  Canal  Board. 

July  20,  1892,  the  wprk  was  let  to  complete  the  dam  for  the 
reservoir  above  Forestport  pond  and  for  raising  the  roads  and 
bridges  over  said  reservoir,  under  chapter  494,  Laws  of  1892. 

The  clearing  of  the  flow  ground  of  said  reservoir,  under  chap- 
ter  342,  Laws  of  1891,  was  also  let  on  the  20th  of  July,  1892. 

The  three  pieces  of  work  were  awarded  to  Beckwith  & 
Quackenbush  and  they  entered  into  contract  for  the  same,  July 
26,  1892. 

Their  bid  for  completing  the  dam  amounted  to  the  net  sum 
of  130,780,  and  for  raising  roads  and  bridges  to  |11,902.50,  and 
for  clearing  the  flow  ground  to  |11,000. 

The  work  of  raising  the  roads  and  bridges  on  Black  river  reser- 
voir above  Fore&tport  pond  was  completed  in  the  summer  of 
1893,  and  a  final  account  rendered  for  the  same  August  12th  of 
that  year. 

The  clearing  of  the  flow  ground  of  said  reservoir  was  not  com- 
pleted. 

By  request  of  the  contractors  the  Canal  Board  cancelled  their 
contract  for  the  clearing  December  28,  1893. 

Chapter  496,  Laws  of  1894,  reappropriated  the  unexpended 
balance  of  $7,793.96  of  the  sum  appropriated  by  chapter  494, 
Laws  of  1892,  for  completion  of  the  reservoir  on  Bla'ck  river 
above  Forestport  pond. 

The  dam  for  said  reservoir  was  completed  in  January,  1894^ 
and  the  reservoir  was  brought  into  use  that  year. 
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The  following  is  a  summary  of  the  appropriations  for  the 
reservoir  on  Black  river  at  the  head  of  the  Forestport  pond : 

FOR  THE  DAM. 

Chapter  452,  Laws  of  1883,  appropriated f 20,000  00 

Chapter  274,  Laws  of  1889,  appropriated 45,000  00 

Chapter  494,  Laws  of  1892,  appropriated 35,000  00 

Total  for  dam |100,000  00 

FOR  CLEARING  THE  FLOW  GROUND. 

Chapter  342,  Laws  of  1891,  appropriated 15,000  00 

FOR  RAISING  ROADS  AND  BRIDGES 
Chapter  494,  Laws  of  1892,  appropriated 14,000  00 

Total f  129,000  00 

The  sums  expended  in  constructing  the  reservoir  on  Black 
river,  at  the  head  of  Forestport  pond,  were  as  follows: 

DAM. 

In  1884,  by  Superintendent  of  Public  Works,  chap- 
ter 452,  Laws  of  1883 |14,172  00 

In  1890-91,  McGuire  contract,  chapter  274,  Laws  of 
1889 39,505  07 

In  1892-93-94,  Beckwith  &  Quackenbush  contract, 
chapter  494,  Laws  of  1892 27,952  31 

Total  for  dam 181,029  38 

RAISING  ROADS  AND  BRIDGES. 

In  1892-93,  Beckwith  &  Quackenbush  contract,  chap- 
ter 494,  Laws  of  1892 11,907  97 

CLEARING  RESERVOIR  FLOW  GROUND. 

In  1892-93,  Beckwith  &  Quackenbush  contract,  chap- 
ter 342,  Laws  of  1891 9^50  00 

Total 1102,887  35 
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Exclusive  of  surveying,  engineering,  inspecting,  advertising, 
printing  and  land  damages. 

Chapter  472,  Laws  of  1893,  reappropriated  the  sum  of  |5,597, 
being  the  unexpended  balance  of  the  appropriation  made  by 
chapter  342,  Laws  of  1891,  for  clearing  flow  ground  or  reservoir 
above  Forestport  pond. 

Chapter  469,  Laws  of  1892,  entitled  "An  act  to  restore  to  the 
owners  of  water  power  of  the  Black  river  the  water  diverted 
by  the  State  for  canal  purposes,"  appropriated  f  15,500  for  en- 
larging and  raising  the  tree  dam  at  Stillwater  on  Beaver  river. 

Said  dam  to  be  raised  5  feet,  "  as  recommended  by  the  State 
Engineer  and  Surveyor  in  his  report  to  the  Senate,  dated  Janu- 
ary 18,  1889." 

Section  2  of  said  act  authorized  the  Superintendent  of  Public 
Works  to  appoint  a  gate-tender  for  the  dam,  whose  pay  was  not 
to  exceed  |3  per  day. 

August  3,  1892,  plans  and  estimates  were  transmitted  to  the 
State  Engineer  and  Surveyor  for  raising  the  tree  dam  on  Beaver 
river  at  Stillwater,  and  for  constructing  bridges  over  Twitchell 
creek  and  across  the  reservoir  flow  ground. 

Map,  plan  and  estimate  for  raising  the  tree  dam  on  Beaver 
river  at  Stillwater  were  adopted  by  the  Canal  Board  November 
14,  1892. 

August  30, 1892,  the  work  was  let  for  raising  the  dam  at  Still- 
water on  Beaver  river,  under  chapter  469,  Laws  of  1892,  and  was 
awpr'Vd  to  F.  Louis  Faass  &  Co.  The  aggregate  of  their  bid 
was  f  13,220.  They  entered  into  contract  for  the  work  Septem- 
ber 6,  1892. 

The  work  of  raising  the  dam  5  feet  at  Stillwater  on  Beaver 
river  by  contract,  under  chapter  469,  Laws  of  1892,  commenced 
in  September,  1892,  and  was  completed  in  the  fall  of  1893.  The 
flnal  account  for  the  same  was  rendered  December  19,  1893,  and 
amounted  to  the  sum  of  |11,724.17. 

Chapter  119,  Laws  of  1893,  appropriated  f5,000  for  clearing 
the  flow  ground  of  the  reservoir  on  Beaver  river  at  Stillwater.' 

Chapter  224,  Laws  of  1893,  entitled  "An  act  to  restore,  by  con- 
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structing  bridges,  the  Lake  Champlain  and  Carthage  road,  ren- 
dered impassable  by  reason  of  the  State  dam  being  built  at  Still- 
water on  the  Beaver  river,"  appropriated  $5,000  for  building 
bridges  over  Twitehell  creek  and  over  the  flow  of  the  water 
caused  by  the  building  of  the  State  dam. 

An  attempt  was  made  to  let  the  work  of  constructing  bridges 
and  their  approaches  over  Twitehell  creek  and  the  road  where 
submerged  by  the  reservoir  water,  but  the  lowest  bid  received 
was  considerably  in  excess  of  the  sum  appropriated  by  chapter 
224,  Laws  of  1893 ;  consequently  the  "  Lake  Champlain  and  Car- 
thage road  "  has  not  been  restored  to  public  travel  across  the 
Beaver  River  reservoir,  except  by  ferry  in  small  boats  for  foot 
passengers. 

Chapter  648,  Laws  of  1893,  appropriated  f 2,500  for  repairing 
the  State  road  leading  from  Lane's  mill  to  South  Lake  reservoir, 
and  $2,496.87  of  the  appropriation  was  expended  that  year  repair- 
ing said  road. 

Chapter  726,  Laws  of  1893,  provided  $8,500  for  constructing  a 
sluice  in  the  spillway  at  the  foot  of  North  Branch  reservoir. 

Chapter  219,  Laws  of  1895,  reappropriated  the  unexpended 
balance  of  $2,839. 

The  work  was  done  in  1894-95  by  A.  C.  Hall,  under  his  contract 
dated  September  11,  1894. 

Final  rendered  July  18, 1895,, amounted  to  the  sum  of  $6,175.69» 
^  Chapter  168,  Laws  of  1894,  entitled  "An  act  in  relation  to  the 
State  dams  on  the  Beaver  and  Moose  rivers,''  authorized  the 
Governor  "to  appoint  from  time  to  time,  and  at  his  pleasure 
remove,  three  citizens  of  Jefferson  county  and  one  from  LewiB 
county,  interested  in  the  use  and  owners  of  water  power  on  the 
Black  river,  Beaver  river  or  Moose  river,  in  such  counties,  to  be 
commissioners  of  water  power  on  Black  river.  Such  commis- 
sioners shall  not  receive  compensation  for  their  services. 

"  Such  commissioners  are  authorized  to  appoint  one  gatekeeper 
for  the  State  dam  at  Stillwater,  on  the  Beaver  river,  and  one 
gatekeeper  for  the  dams  constructed  by  the  State  on  the  Pulton 
Chain  of  Lakes  and  Moose  river.'* 
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The  commissioners  were  authorized  to  make  rules  and  regula- 
tions for  the  management  of  the  gates  in  said  dams,  sut)ject  to 
the  approval  of  the  Superintendent  of  Public  Works. 

Chapter  768,  Laws  of  1894,  appropriated  |1,000  for  compensa- 
tion of  gate-tenders  on  the  Beaver  and  Moose  rivers,  as  pro- 
vided for  by  chapter  168,  Laws  of  1894. 

Chapter  396,  Laws  of  1894,  entitled  "An  act  to  confer  juris- 
diction upon  the  Board  of  Claims  to  hear,  audit  and  determine 
the  claim  of  Beckwith  &  Quackenbush  agaii^ist  the  State." 

This  act  authorized  the  Board  of  Claims  to  hear  and*  determine 
the  claim  of  Beckwith  &  Quackenbush  for  work  and  services 
performed  for  the  State,  and  for  articles  furnished  in  clearing 
the  flow  ground  of  the  reservoir  of  the  Black  river  above  Forest- 
port  pond,  and  award  thereon  such  sum  as  a  reasonable  compensa- 
tion, over  and  above  any  payments  already  made,  as  in  the  judg- 
ment of  said  Board  should  be  just  and  equitable. 

The  claimants  were  given  a  hearing  by  the  Board  of  Claims 
at  a  meeting  held  in  Utica  in  May,  1894. 

The  Superintendent  of  Public  Works  expended,  in  clearing  the 
flow  ground  of  reservoir  on  Beaver  river  at  Stillwater: 

In  1894,  pursuant  to  chapter  119,  Laws  of  1893,  f  2,265.04,  and 
in  1895,  out  of  the  sum  of  |2,434.93,  reappropriated  by  chapter 
219,  Laws  of  1895,  f2,427. 

Chapter  148,  Laws  of  1895,  appropriated  f 25,000  and  author- 
ized and  directed  the  Superintendent  of  Public  Works  "  to  repair 
or  reconstruct  the  controlling  gates,  bulkhead  and  culverts  on 
the  North  Branch  reservoir  and  the  State  road  leading  from  the 
North  Branch  reservoir  to  the  South  Branch  reservoir,  in  the 
town  of  Wilmurt,  county  of  Herkimer,  in  accordance  with  plans 
and  specifications  to  be  furnished  and  approved  by  the  State 
Engineer  and  Surveyor." 

August  28,  1895,  a  contract  was  made  with  Michael  Bennett 
for  improving  the  road  and  lengthening  the  spillway  at  North 
Branch  reservoir,  pursuant  to  chapter  148,  Laws  of  1895. 

Under  this  contract  the  alignment  of  the  road  was  changed 
from  its  circuitous  route  where  it  crossed  the  spillway  outlet 
below  the  chute,  to  the  more  direct  course,  and  a  safer  place  for 
the  bridge,  directly  over  the  bulkhead  and  neW  spillway. 
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The  work  done  consisted  of  the  construction  of  two  stone  abut- 
ments and  a  stone  pier,  retaining  walls,  the  erection  of  two  new 
wood  truss  bridges  and  a  stringer  bridge,  the  transferring  of 
the  old  bridge  to  the  new  location,  the  opening,  clearing  and 
grading  of  about  1,000  lineal  feet  of  new  road,  and  the  lengthen- 
ing of  the  paved  spillway. 

The  two  new  bridges  east  of  the  chute  have  a  clear  span  of 
43  feet  each,  and  the  old  bridge  on  the  west  side,  a  span  of  50 
feet.  These,  with  the  10  feet  opening  of  the  chute,  aflford  a 
passageway  146  feet  in  width  for  flood  waters. 

This  improvement  was  greatly  needed,  and  one  for  which  State 
officials  had  been  importuning  the  Legislature  to  provide  means 
to  make  for  forty  years. 

The  work  was  done  in  the  fall  of  1895,  and  the  final  account 
rendered  in  February,  1896,  amounted  to  the  sum  of  |5,240.38. 

The  improvement  should  have  been  extended  still  further  by 
constructing  overfalls  and  a  payed  waste  to  convey  the  water 
safely  from  the  present  new  works  to  the  low  ground  at  and  be- 
yond the  foot  of  the  chute.  As  now  left,  there  is  danger  that 
during  an  extreme  and  protracted  freshet,  the  water  will  scour 
away  the  sandy  soil  south  of  the  spillway,  to  a  depth  that  will 
undermine  the  paving.  If  this  should  occur,  serious  conse- 
quences would  follow. 

In  1896,  pursuant  to  chapter  148,  Laws  of  1895,  four  cast  iron 
pipes,  30  inches  in  diameter,  with  the  necessary  valves,  well  and 
gatehouse,  were  substituted  for  that  portion  of  the  five  old 
wooden  culverts  located  between  the  old  gates  and  foot  of  dam 
at  North  Branch  reservoir. 

The  work  was  done  by  John  H.  Nelson,  under  his  contract 
dated  August  29,  1895. 

Engineer's  estimate  for  the  work  was |17,983  50 

Engineer's  estimate  at  contract  price 16,764  50 

And  final  estimate,  rendered  February  25,  1897.. . .       17,316  05 


The  act  which  authorized  this  improvement  did  not  provide 
sufficient  funds  for  doing  the  work  in  the  manner  first  contem- 
plated, and  the  way  it  should  have  been  done,  namely:  Removing 


Statd  Enoinsbr  and  Survbyob.  541 

the  old  timber  culverts  for  their  whole  length  and  substituting 
therefor  and  extending  the  iron  pipes  entirely  through  the  bank. 

The  additional  amount  that  it  would  have  cost  to  do  this 
would  have  been  a  wise  and  economical  expenditure  of  money, 
for  it  is  merely  a  question  of  time  before  this  will  have  to  be 
done;  and  it  should  not  be  delayed  too  long,  for  the  water  in 
this  reservoir  is  frequently  drawn  down  so  low  as  to  expose 
portion^  of  this  timber-  work,  and  every  exposure  impairs  its 
stability. 

By  substituting  iron  and  stone  for  the  remaining  portions  of 
these  old  wooden  culverts,  and  extending  the  'improvements  at 
the  spillway  as  suggested,  this  important  reservoir  would  be  in 
a  condition  to  withstand  the  effects  of  the  severe  freshets  that 
are  so  liable  to  occur  in  that  locality. 

The  extensive  water-shed  at  North  lake,  makes  that  reservoir 
the  most  desirable  and  useful  of  any  in  the  North  Woods,  but, 
at  the  same  time,  subjects  it  to  sudden  and  excessive  freshets, 
and  for  both  of  these  reasons  it  should  be  kept  in  such  repair  as 
to  insure  against  possible  failure,  for  if  it  should  fail,  the  canals 
would  be  deprived  of  the  large  amount  of  water  it  furnishes, 
and  its  breaking  away  w^ould  saddle  upon  the  State  for  damages, 
an  amount  ten  times  greater  than  what  it  w^ould  cost  to  make 
the  reservoir  secure  against  any  probability  of  failure. 

Chapter  790,  Laws  of  1897,  appropriated  f  2,256.58  deficiency  in 
appropriation  for  repairs  on  the  North  Branch  reservoir  pursu- 
ant to  chapter  148,  Laws  of  1895. 

Chapter  606,  Laws  of  1898  provides  for  balance  due  on  con- 
tract and  interest  thereon,  for  repairs  on  the  North  Branch 
reservoir,  pursuant  to  chapter  148,  Laws  of  1895,  fthe  sum  of. 
fl42.92. 

Chapter  219,  Laws  of  1895,  re-appropriated  f 4,757. 17,  being 
the  unexpended  balance  of  the  appropriation  for  constructing 
bridges  over  Twitchell  creek,  pursuant  to  chapter  224,  Laws  of 
1893. 

Chapter  807,  Laws  of  1895,  appropriated  |1,100  "  For  the  com- 
pensation of  gate  tenders  for  the  State  dams  upon  the  Beaver 
and  Moose  rivers  as  provided  by  chapter  168,  Laws  of  1894." 
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Chapter  932,  Laws  of  1895,  appropriated  f 5,000  for  repairing 
the  State  dam  on  Beaver  river,  and  the  State  dams  on  the  Fnlton 

« 

chain  of  lakes,  and  for  building  keeper's  house  and  necessary 
dredging,  to  be  expended  by  the  commissioners  appointed  by 
chapter  168,  Laws  of  1894,  under  the  supervision  of  the  Super- 
intendent of  Public  Works. 

Chapter  66,  Laws  of  1896,  appropriated  |24,500  to  pay  awards 
made  by  the  Supreme  Court  under  chapter  759,  Laws  of  1894,  to 
riparian  owners  on  the  tributaries  of  Beaver  river. 

Chapter  795,  Laws  of  1896,  entitled  "  An  act  in  relation  to  the 
State  Dams  on  the  Beaver  and  Moose  rivers,"  is  of  similar  im- 
port,  and  the  same  in  fact  as  chapter  168,  Laws  of  1894. 

Chapter  1057,  Laws  of  1896,  and  chapter  306,  Laws  of  1897, 
each  appropriated  |1,100  to  pay  gate  tenders  at  the  State  dams 
on  Beaver  and  Moose  rivers,  as  provided  by  chapter  168,  Laws  of 
1894. 

Chapter  572,  I^aws  of  1897,  re-appropriated  f  2,756.43,  being  the 
unexpended  balance  of  the  appropriation  for  repairing  State 
dams  on  Beaver  river  and  the  Fulton  chain  of  lakes,  pursuant  to 
chapter  932,  Laws  of  1895. 

About  one-half  (the  north  half)  of  the  "  Forge  "  wooded  dam 
on  Moose  river  below  the  Fulton  chain  of  lakes  was  repaired 
and  partially  rebuilt  in  the  fall  and  winter  of  1897  and  1898. 
The  amount  expended  in  doing  this  work  and  in  making  some 
repairs  to  the  dam  at  Stillwater,  on  Beaver  river,  was  |3,684.55. 

The  Superintendent  of  Public  Works  expended,  repairing  reser- 
voirs in  the  North  Woods: 

In  1894,  the  sum  of |2,011  65 

In  1895,  the  sum  of 1,706  00 

In  1896,  the  sum  of 1,651  06 


X 


And  in  repairing  the  North  Lake  road  in  1896,  the  sum  of 
f254.40. 

Two  stone  spillways  were  built  in  1896;  one  at  the  northwest 
corner  of  Woodhull  reservoir,  and  the  other  at  the  northeast 
corner  of  Canachagala  Lake  reservoir. 


« 
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In  1897,  under  chapter  566,  Laws  of  1897,  there  was  e^jpended 
in  repairing  and  improving  the  North  Woods  reservoirs,  the  sum 
of  112,418.82.  And  in  clearing,  repairing,  reconstructing  and 
improving  the  roads  leading  to  said  reservoirs,  the  sum  of 
f20,948.37.  These  repairs  and  improvements  made  upon  the 
reservoirs  and  roads  in  1897  were  greatly  needed,  and  the  money 
used  in  doing  the  work  was  wisely  provided  and  judiciously  ex- 
pended. 

At  North  Lake  reservoir  a  concrete  core  was  put  in  the  em- 
bankment north  of  the  pipes,  and  the  .paving  at  the  spillway 
chute  reinforced  with  concrete  and  mortar. 

Three  new  steel  gates,  3  feet  wide  by  4  feet  high  each,  were 
put  in  the  bulkhead  at  South  Lake  reservoir,  and  the  discharge 
channel  cleaned  out  and  lowered. 

Repairs  were  made  at  Twin  lakes  and  the  reservoir  raised  1 
foot  and  its  capacity  increased  by  placing  a  12-inch  timber  upon 
the  spillway  of  the  dam. 

A  decided  improvement  was  made  at  Canachagala  by  build- 
ing a  new  stone  bulkhead  and  putting  it  down  sufficiently  low  to 
make  the  lake  available  as  a  reservoir  10  feet  in  depth.  The 
channel  each  way  from  the  bulkhead  was  cleaned  out  and 
lowered  correspondingly  so  as  to  permit  drawing  the  water  down 
10  feet  below  the  top  of  the  spillway  located  at  the  northeast 
corner  of  the  lake. 

The  method  adopted  in  improving  the  roads  by  removing  and 
discarding  the  light,  top  soil,  consisting  mainly  of  vegetable 
mold,  and  in  using  none  but  the  best  of  material  procurable  in 
that  vicinity  in  forming  the  road-beds,  resulted  in  putting  the 
roads,  so  far  as  the  improvement  extended,  in  excellent  condi- 
tion. 

As  the  sum  appropriated  in  1893  and  re-appropriated  in  1895, 
for  constructing  bridges  over  Twitchell  creek  and  Beaver  River 
reservoir  was  insufficient  for  the  purpose,  the  Legislature  in 
1897  authorized  the  money  to  be  used  for  clearing  said  reservoir. 

The  authority  was  as  follows: 

The  sum  of  |4,757.17,  being  the  unexpended  balance  of  the 
appropriation  for  bridges  over  Twitchell  creek,  pursuant  to  chap- 
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ter  224,  Laws  of  1893,  being  the  sum  re-appropriated  by  chapter 
219,  Laws  of  1895,  was  re-appropriated  by  chapter  573,  Laws  of 
1897  for  the  purpose  of  clearing  the  flow  ground  of  the  reservoir 
at  Stillwater,  on  Beaver  river,  pursuant  to  chapter  119,  Laws  of 
1893. 

Late  in  the  summer  of  1897,  a  break  occurred  under  the  bulk- 
head and  gates  of  the  Beaver  River  reservoir  dam  at  Stillwater, 
Herkimer  county,  and  was  repaired  during  the  months  of  Sep- 
tember,  October,  November  and  December  of  that  year,  under 
the  supervision  of  the  commisisioners  appointed  by  the  Governor, 
pursuant  to  chapter  168,  Laws  of  1894. 

When  making  the  repairs  it  was  found  necessary  to  strengthen 
and  improve  the  dam  to  quite  an  extent.  The  amount  expended 
in  making  the  repairs  and  improvements  was  |9,637.45. 

This  dam  was  built  in  1885-1886,  and  raised  in  1892-1893. 

Chapter  593,  Laws  of  1898,  granted  f  1,100  "  for  the  compensa- 
tion of  gate  tenders  for  the  State  dams  upon  the  Beaver  river 
and  Moose  river,  as  provided  by  chapter  168,  Laws  of  1894. 

Chapter  606,  I^ws  of  1898  provides:  "  "For  the  purpose  of 
building  dams  supplemental  to  the  State  dam  on  Beaver  river, 
|7,000;  for  building  keeper's  house,  |1,500;  for  paying  deficiency 
in  expenditures  of  the  commissioners  appointed  by  chapter  168, 
Laws  of  1894,  f  1,500."  '"  Said  moneys  to  be  expended  by  said 
commissioners  under  the  supervision  of  the  Superintendent  of 
Public  Works,  but  no  dam  shall  be  erected  except  the  plans 
therefor  have  been  approved  by  the  Forest  Preserve  Board." 

In  the  following  table  of  the  reservoirs  in  present  use,  the 
established  capacities  of  those  on  Moose  and  Beaver  rivers  are 
taken  from  pages  285  and  291,  annual  reports  of  the  State  En- 
gineer and  Surveyor  for  the  fiscal  year  ending  September  30, 
1888. 
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These  reservoirs  in  the  aggregate  furnish  an  amount  of  water  - 
ample  for  ordinary  years  when  the  dry  weather  period  does  not 
demand  the  drawing  from  them  the  required  16,000  cubic  feet 
of  water  per  minute  for  more  than  three  months,  or  say  100 
consecutive  days;  but  for  extremely  dry  seasons,  such,  for  in- 
stance, as  were  experienced  in  the  years  of  1849, 1867,  1871, 1879 
and  1881,  they  fall  far  short  of  furnishing  the  required  amount. 

A  careful  perusal  of  the  records  since  the  Forestport  feeder 
was  brought  into  use  in  1849,  affords  convincing  proof  of  the  fact 
that  whenever  a  long,  dry  season  has  occurred,  the  canals,  as 
well  as  the  mill  powers  on  the  Black  river,  have  suffered  for  the 
want  of  water. 

It  is  true  that  a  part  of  this  shortage  can  be  accounted  for 
from  the  fact  that  the  lumbermen  have  sometimes  surreptitiously 
used  the  impounded  water  to  float  their  logs. 

But  a  little  figuring  will  show  to  anyone  who  will  take  the 
time  and  trouble  to  make  the  calculation,  that  the  combined 
storage  capacity  of  all  the  reservoirs  that  have  at  any  one  time 
furnished  water  to  the  Forestport>  feeder,  would  be  unequal  to 
the  demand  when  called  upon  to  furnish  the  reguired  16,000 
cubic  feet  of  water  per  minute  for  a  longer  time  than  100  days 
in  succession. 

The  reservoirs  in  present  use,  and  which  have  been  in  use 
since  and  including  the  year  of  1894,  have  a  storage  capacity 
greater  by  nearly  200,000,000  cubic  feet  than  those  that  were  in 
use  any  year  previous  to  that  date. 

Still,  as  the  figures  in  the  above  table  show,  these  reservoirs 
in  delivering  to  the  Forestport  feeder  the  16,000  cubic  feet  of 
water  per  minute,  would  be  exhausted  in  less  than  100  days, 
unless  they  were  replenished  during  that  time  by  an  amount  that 
exceeded  the  natural  loss  by  evaporation  and  filtration. 

The  reports  and  records  show  that  there  have  been  at  least 
five  years  during  the  last  half  century,  or  an  average  of  one  year 
in  ten,  when  the  dry  weather  portion  of  the  year  lasted  about 
five  months,  and  there  have  been  other  years  when  the  drouth 
continued  longer  than  100  days. 

For  all  such  years  it  became  necessary  to  resort  to  extreme 
measures  at  considerable  expense  to  procure  the  additional 
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amount  of  water  needed  to  maintain  navigation  through  the  ex- 
treme and  extended  dry  seasons. 

To  provide  for  these  protracted  dry  seasons  of  five  months,  or 
say  150  days'  duration,  would  require  reservoirs  capable  of  stor- 
ing 3,500,000,000  cubic  feet  of  water. 

This  amount,  located  where  it  would  flow  readily  into  the 
feeder  at  Forestport,  would,  if  properly  managed,  not  only  fur- 
nish to  the  canals  the  required  16,000  cubic  feet  per  minute  for 
150  days,  but  would  give  to  Black  river,  in  addition  to  its  natural 
flow  below  Lyons  Falls,  the  5,000  cubic  feet  of  water  per  minute 
that  supplies  and  flows  through  the  canal  north  from  Boonville. 

The  water  powers  below  Lyons  Falls  are  receiving,  in  addi- 
tion to  the  natural  flow  of  the  river,  the  benefit  of  this  5,000 
cubic  feet  of  water  per  minute  from  the  present  reservoirs,  so 
long  as  the  16,000  cubic  feet  per  minute  taken  into  the  feeder  is 
being  supplied  wholly  from  the  reservoirs.  And  as  these  reser- 
voirs are  capable  of  furnishing  and  do  furnish,  when  rightly 
managed,  that  amount  per  minute  for  nearly  100  consecutive 
days,  the  riparian  owners  along  Black  river  have  no  reason  to 
complain.  On  the  contrary,  when  the  dry  season  is  not  pro- 
longed beyond  three  months  they  have  good  reason  for  con- 
gratulating themselves  and  are  to  be  congratulated,  for  during^ 
that  period  they  receive,  in  addition  to  the  natural  flow  of  the 
river,  not  only  the  5,000  cubic  feet  per  minute  that  flows  through 
the  canal  north  from  Boonville,  but  an  additional  11,000  cubic 
feet  of  impounded  water  per  minute  from  the  reservoirs  on  Moose 
and  Beaver  rivers. 

But  when  the  dry  weather  continues  longer  than  100  days  and 
the  canals  are  being  supplied  from  the  natural  flow  of  the  river, 
the  mills  from  Forestport  to  Lyons  Falls  are  being  deprived  of 
16,000  cubic  feet  of  water  per  minute,  and  those  below  the  falls 
of  11,000,  if  the  Black  river  at  Forestport  -  affords  the  16,000 
cubic  feet  per  minute. 

It  will  be  remembered,  however,  that  in  1849,  before  any 
reservoirs  were  built,  the  low  water  flow  of  Black  river  at  For- 
estport was  only  9,000  cubic  feet  per  minute.  This  fact  showed 
concluJHvelv  that  the  natural  flow  of  said  river  could  not  be 
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relied  upon  during  extremely  dry  seasons  to  furnish  the  16,000 
cubic  feet  per  minute,  and  led  up  to  the  building  of  reservoirs 
to  supply  the  deficiency. 

But  eight  years  went  by  before  the  first  reservoir  was  com- 
pleted and  brought  into  use. 

During  these  years  the  mills  on  Black  river  were  short  of 
water  so  much  of  the  time  and  their  owners  presented  so  many 
bills  and  filed  so  many  claims  for  damages,  that  it  became  ap- 
parent something  must  be  done  to  restore  to  the  river  an  equiva- 
lent for  the  water  that  was  being  diverted. 

To  make  the  restitution,  however,  it  was  quite  essential  to 
first  know,  approximately  at  least,  what  amount  was  being  di- 
verted, and  the  preliminary  work  of  gauging  and  measuring 
resulted  in  the  decision  that,  of  the  16,000  cubic  feet  per  minute 
taken  into  the  feeder  at  Forestport,  5,000  cubic  feet  fed  the 
Black  Kiver  canal  north  from  Boonville  and  was  restored  to  the 
Black  river  at  Lyons  Falls,  and  fhat  the  remaining  11,000  went 
to  the  Erie  canal  at  Rome. 

This  was  the  basis  for  act  chapter  326,  Laws  of  1859,  which 
made  an  appropriation  and  directed  "  the  completion  of  so  many 
of  the  Black  river  reservoirs  as  will,  with  the  least  expense, 
restore  to  the  Black  river  the  11,000  cubic  feet  of  water  per 
minute,  being  the  quantity  diverted  to  the  Erie  canal." 

If  this  law  had  been  construed  to  mean  that  the  reservoirs, 
must  be  capable  of  returning  to  Black  river  the  same  amount  per 
minute,  during  the  entire  number  of  minutes  for  every  day  each 
year,  that  was  being  taken  from  said  river  into  the  feeder  at 
Forestport,  or,  in  other  words,  if  it  meant  that  the  State  must 
impound  enough  water  for  its  own  use  each  year,  so  that  none 
of  the  natural  flow  of  the  river  would,  in  effect,  be  diverted  from 
its  natural  course,  it  would  have  required  reservoirs  aggregating 
a  storage  capacity  of  more  than  5,000,000,000  cubic  feet,  for  there 
have  been,  during  the  past  fifty  years,  an  average  of  219  days  of 
navigation  per  year,  and  the  number  of  minutes  in  219  days, 
multiplied  by  16,000,  exceeds  5,000,000,000  as  above  stated. 

The  amount  diverted  to  the  Erie  canal  during  that  time,  how- 
ever, would  be  a  little  less  than  3,500,000,000  cubic  feet.    But 
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if  these  3,500,000,000  cubic  feet  limited  the  capacity  of  the  reser- 
voirs, they  would,  under  the  existing  conditions  of  supply  and 
demand,  be  exhausted  in  about  150  days,  and  for  the  remaining 
portion  of  the  season  of  navigation  the  supply  would  have  to  be 
taken  from  the  natural  flow  of  the  river. 

The  most  natural .  and  reasonable  interpretation  of  the  law 
is  to  consider  it  to  mean  that  the  amount  to  be  restored  to  Black 
river  is  the  quantity  diverted  to  the  canals  during  the  dry  season 
of  the  year  when  its  diversion  would  prove  detrimental  to  the 
water  powers  along  said  river. 

The  State  officials  in  charge  of  the  canals  at  the  time  this  law 
was  passed  did  so  construe  it,  and  assumed  the  dry  weather 
period  to  be  115  days  per  year. 

Doubtless  these  115  days  would  be  a  fair  average,  and  possibly 
more  than  the  real  average  dry  weather  days  per  year  for  the 
past  fifty  years. 

And  if  there  had  been  reservoirs  from  1849  to  the  present  time 
of  sufficient  capacity  to  furnish  the  amount  of  water  taken  into 
the  Forestport  feeder  that  number  of  days  each  year,  and  its  use 
had  been  so  managed  as  to  permit  the  natural  flow  of  Black 
river  or  its  equivalent,  to  pursue  its  course  past  Forestport  for 
115  days  during  the  driest  portion  of  each  year,  it  would,  with- 
out doubt,  have  amounted  in  the  aggregate  to  as  much  more  than 
the  quantity  diverted  to  the  canals  during  the  dry  seasons  when 
the  diversion  seriously  affected  the  water  powers  on  said  river. 

But  an  average  amount  per  year,  for  a  term  of  years,  does  not 
serve  the  State,  the  boatmen  and  the  mills  the  best  possible  way^ 
for  whenever  the  drouth  continues  beyond  the  term  for  which 
the  reservoirs  provide,  not  only  do  the  water  wheels  along  the 
Black  river  stop  turning,  but  loaded  boats  frequently  come  to  a 
standstill  for  the  want  of  sufficient  water  to  float  them. 

This  results  in  a  loss  to  the  boatmen,  the  State,  and,  for  the 
time  being  at  least,  to  the  owners  of  the  water  powers  along  the 
river,  the  amount  of  the  losses  depending  materially  upon  the 
length  of  time  the  dry  weather  continues  after  the  reservoirs 
are  exhausted. 

The  losses  fall  the  most  heavily  upon  the  boatmen  for  the 
reason  that  they  are  less  able  to  bear  them. 
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The  greatest  loss,  however,  in  the  end,  comes  upon  the  State, 
and  is  borne  by  the  people,  the  taxpayers,  in  paying  to  claimants 
their  losses  while  their  mills  are  idle. 

The  remedy  for  this  would  be  to  impound  an  amount  of  water 
that  would  furnish  the  canals  the  required  16,000  cubic  feet  of 
water  per  minute  for  the  longest  dry  season  of  the  year. 

If  enough  reservoirs  in  number  and  capacity  to  do  this  had 
been  constructed  and  brought  into  use  at  the  time  the  feeder 
was  completed,  the  cost  of  their  construction  and  for  their  main- 
tenance would  have  been  very  much  less,  it  is  believed,  than 
the  amount  that  has  been  expended  in  settling  the  claims  for 
the  diversion  of  water. 

The  Adirondack  region  furnishes  a  bountiful  supply  of  water. 

Great  quantities  run  to  waste  when  the  streams  are  swollen 
and  converted  into  torrents  by  the  copious  rains  and  melting  of 
the  deep  snows  so  prevalent  there. 

The  storing  and  holding  in  reserve  of  this  surplus  water  that 
goes  to  waste  would  not  only  furnish  an  amount  which,  in  addi- 
tion to  the  natural  flow  of  the  streams,  would  afford  a  constant 
supply  sufficient  for  all  present  needs  at  least,  but  the  flood- 
waters  held  in  restraint  would  reduce  the  freshet  volumes  to 
such  an  extent  as  to  lessen  greatly  the  liability  of  damages  from 
them. 

Whenever  the  additional  water  is  impounded  to  supply  the  de- 
ficiency for  the  longest  dry  seasons,  it  should  be  stored  where 
it  will  flow  readily  to  the  pond  at  the  head  of  the  Forestport 
feeder  and  as  close  to  said  pond  as  it  is  possible  to  And  locations 
for  reservoirs,  so  that  the  water  can  reach  the  feeder  and  canals 
at  short  notice.  And  if  near  the  feeder,  they  would  be  less  liable 
to  be  tampered  with  by  outside  parties. 

In  constructing  new  reservoirs,  or  adding  to  or  improving  those 
now  in  use,  iron  and  stone  should  be  used,  if  possible  and  prac- 
ticable, instead  of  perishable  material. 

The  total  storage  capacity  of  the  ten  North  Woods  reservoirs 
now  in  use  is  nearly  4,000,000,000  cubic  feet. 

This  amount  used  at  the  rate  of  16,000  cubic  feet  per  minute 
would  hold  out  for  170  days  if,  during  that  time,  the  rainfall  in 
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that  vicinity  was  sufficient  to  make  up  for  the  natural  losses  by 
evaporation  and  filtration. 

Therefore,  if  all  of  these  reservoirs  were  where  the  water  from 
them  could  flow  to  the  feeder,  the  supply  would  be  abundant  for 
the  longest  dry  season.  Or  if  the  water  from  the  I3ummit  level 
at  Boonville  went  but  one  way,  so  that  only  the  11,000  cubic 
feet  of  water  per  minute  diverted  to  the  Erie  canal  was  taken 
from  Black  river  into  the  feeder  at  Forestport,  then  the  seven 
reservoirs  and  the  pond  that  now  send  their  waters  to  the  feeder 
and  the  canal  would  last  nearly  to  the  end  of  the  longest  re- 
corded dry  season. 

But  as  one  of  the  main  objects  for  which  the  Black  River 
canal  was  constructed  was  to  provide  a  w^ay  for  the  boats  to 
pass  between  the  Erie  canal  and  the  navigable  portion  of  the 
Black  river,  it  was  necessary  to  have  enough  water  to  supply  the 
Black  River  canal  both  ways  from  the  summit  level,  besides  the 
amount  sent  to  the  Erie  canal  from  the  south  end  of  the  summit, 
through  Lansing  Kill,  the  Mohawk  river  and  the  feeder  at  Rome. 

And  the  necessity  for  furnishing  the  additional  water  to  sup- 
ply the  canal  north  of  Boonville  was  why  the  Forestport  feeder 
was  made  larger  than  the  Black  River  canal.  (Sections  of  the 
canal  and  feeder  are  »shown  in  this  report.) 

There  have  been  no  extremely  dry  seasons  since  the  comple- 
tion and  subsequent  raising  of  the  dams  on  Moose  and  Beaver 
rivers  to  demonstrate,  in  a  practical  way,  whether  the  waters 
from  the  present  reservoirs,  together  w^ith  the  natural  flow  of 
the  streams,  will  be  sufficient  to  maintain  navigation  on  the 
Black  river  imj)rovement,  through  a  protracted  dry  season. 

But  if  it  should  be  found  that  more  water  is  needed  for  said 
river  improvement,  places  should  be  selected  where  the  impound- 

m 

ing  of  it  and  the  frequent  and  extreme  changes  between  its  high 
and  low  stages  would  not  convert  into  desolate  wastes  those 
beautiful  summer  resorts,  so  eagerly  sought  and  highly  prized 
by  the  multitude  of  seekers  for  health,  pleasure  and  recreation. 

MAPS. 

Section  4  of  chapter  338,  Laws  of  1804,  directs  that:  "There 
shall  be  kept  on  file  in  the  office  of  the  State  Engineer,  complete 
manuscript  maps  and  field  notes  of  every  canal  now  or  hereafter 
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to  be  built,  and  of  all  the  lands  belonging  to  the  State  adjacent 
thereto  or  connected  therewith,  in  which  the  boundaries  of  every 
parcel  of  land  to  which  the  State  shall  have  a  separate  title,  shall 
be  designated,  and  the  names  of  the  former  owners  and  the  date 
of  each  title  entered. 

"  The  expense  of  all  such  maps  and  field-notes  shall  be  paid 
out  of  the  appropriation  made  for  the  support  and  maintenance 
of  the  canals. 

"  All  such  maps  and  field-notes,  approved  by  the  Canal  Board 
or  Canal  Commissioners  or  certified  by  such  board  or  commis- 
sioners or  by  the  State  Engineer  to  be  correct,  shall  be  presump- 
tive evidence  of  the  truth  of  the  facts  therein  stated  and  of  the 
ownership  by  the  State  of  the  lands  therein  described." 

Section  5  says :  "  A  copy  of  every  map  and  of  all  field-books 
and  notes  so  filed,  or  of  such  part  thereof  as  relates  to  the 
canal  lands  in  any  county,  certified  by  the  State  Engineer  to 
be  a  correct  copy  thereof,  shall  be  filed  in  the  clerk's  office  of 
such  county,  and  shall  be  evidence  with  like  force  and  effect 
as  the  original  maps  and  field-notes  of  which  it  is  a  copy.  Trans- 
cripts of  a  part  of  any  such  map  or  field-notes,  certified  by  the 
officer  having  the  custody  of  the  original  or  certified  copies  from 
which  they  are  made,  to  be  correct  copies  thereof,  shall  be  evi- 
dence as  to  the  parts  contained  in  such  manuscripts,  with  the 
same  force  and  effect  as  if  the  originals  were  produced." 

A  clause  in  section  2  of  this  act  ^ys:  "The  term  canal  as 
used  in  this  chapter,  includes  all  the  side-cuts,  feeders  and  other 
works  belonging  to  the  State  connected  therewith." 
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MAPS  CERTIFIED  TO  BY  THE  RESIDENT  ENGINEERS 
AS  HAVING  BEEN  EXHIBITED  FOR  LETTINGS. 

Map  of  reservoir  No.  1,  on  South  branch  of  Black  river,  ex- 
hibited at  Rome  for  a  letting  held  in  Albany  November  18,  1851. 

Map  of  reservoir  on  North  branch  of  Black  river,  exhibited 
for  a  letting  held  at  Lyons  Falls  October  12, 1854. 

Map  of  reservoir  at  Chub  lake,  exhibited  at  lettings  held  at 
Lyons  Falls  October  12,  1854,  and  re-exhibited  at  a  letting  held 
in  Boonville    May  19,  1859. 

Map  of  reservoir  at  Chub  Lake,  exhibited  at  lettings  held  at 
Lyons  Falls  February  14  and  April  22, 1856. 

Map  of  reservoir  on  South  branch  of  Black  river,  exhibited  at 
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lettings  held,  at  Lyons  Falls  February  14  and  April  22, 1856,  and 
at  Boonville  May  19,  1859. 

Maps  of  roads  from  the  head  of  the  feeder  to  Chub  Lake  and 
South  Branch  reservoirs,  exhibited  at  lettings  held  at  Lyons 
Falls  February  14  and  April  22,  1856. 

ALSO  THE  FOLLOWING. 

A  large  map  showing  the  location  of  the  reservoirs  being  con- 
structed for  Black  River  canal  in  1856. 

Three  maps  drawn  to  a  scale  of  two  chains  to  an  inch,  with 
the  survey  notes  (courses  and  distances)  recorded  along  the  flow- 
lines,  namely : 

Canachagala  Lake  reservoir,  surveyed  by  C.  L.  Phelps  in  July, 
1880;  Twin  Lake  reservoir,  surveyed  by  C.  L.  Phelps  in  August, 
1880 ;  reservoirs  on  the  Bisby  labes,  consisting  of  the  first,  second 
and  third  Bisbys,  surveyed  by  C.  L.  Phelps  in  February  and 
March,  1881. 

Map  of  Sixth  and  Seventh  lakes  of  the  Fulton  chain,  surveyed 
by  C.  L.  Phelps  in  January,  1881.  And  on  the  same  sheet,  a  map 
from  survey  of  C.  L.  Phelps  in  August  1880,  showing  the  per- 
manent appropriation  for  the  "  Forge  Dam,"  on  Middle  Branch 
of  the  Moose  river. 

Map  of  "  Proposed  Black  River  reservoir  near  Forestport," 
drawn  by  D.  Richmond  in  1883,  from  survey  by  C.  L.  Phelps  in 
1881. 
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Map  of  Beaver  River  reservoir,  showing  flow-line  as  far  as 
completed  by  C.  L.  Phelps,  surveyor,  in  1888.  A  letter  dated 
February  23,  1888,  from  Denision  Richmond,  division  engineer, 
to  Hon.  John  Bogart,  State  Engineer  and  Surveyor,  is  attached 
to  this  map. 

Map  of  the  Black  River  canal  with  the  watershed  of  the  Black 
river  and  showing  the  reservoirs  in  use  in  1888.  This  map  shows 
the  lakes  and  tributary  streams  to  Black  river,  from  their 
sources  to  the  mouth  of  Black  river,  where  it  enters  Lake 
Ontario  at  Sacketts  Harbor. 

Map  of  Black  River  reservoir  at  the  head  of  Forestport  pond 
(in  progress). 

1891. 

Area  within  flow-line,  793  acres. 

Map  for  cleaning  flow-ground  of  reservoir  above  Forestport 
pond.  Chapter  342,  Laws  of  1891.  Signed  and  transmitted  by 
the  division  engineer,  June  18,  1892;  examined,  approved  and 
signed  by  the  deputy  State  engineer  and  surveyor,  July  5,  1892, 
and  exhibited  at  a  letting  July  20,  1892. 

Map  showing  lands  proposed  to  be  flooded  and  appropriated  to 
the  use  of  the  State  for  Black  River  reservoir  at  the  head  of 
Forestport  pond.    Chapter  494,  Laws  of  1892. 

Map  of  reservoir  on  the  Black  river  near  Forestport,  showing 
condition  of  the  clearing  on  contract  of  Beckwith  &  Quacken- 
bush  on  the  18th  of  November,  1893. 

Map  of  part  of  the  Beaver  River  reservoir;  showing  the  over- 
flow on  lands  of  the  Adirondack  Timber  and  Mining  Company,. 
Mary  L.  Fisher,  and  the  Waldorf  Forest  Company.  Area  of 
land  condemned  as  follows: 

Adirondack  Timber  and  Mining  Company 348.8 

Mary  L.  Fisher 2,754.0 

Waldorf  Forest  Company 369.5 

Total 3,472.3 
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ACRES  FLOODED. 

Acres. 

Land  of  Marv  L.  Fisher 1,600 

Land  of  J.  Dunbar 75 

Land  of  Adirondack  Timber  and  Mining  Company.  100 

Land  of  Dr.  Webb 1,434 

Total 3,209 

*Map  of  Lake  Lily  and  Little  Woodliull,  with  the  courses  and 
distances  recorded  along  the  flow-line.  These  lakes  and  Gull 
lake  were  surveyed  by  C.  L.  Phelps  in  1881  for  "  proposed  reser- 
voirs." The  outlets  of  these  lakes  were  lowered,  but  no  dams 
were  built. 

MAr  SHOWING  RESERVOIRS  IN  HERKIMER  COUNTY, 
LOCATED  RY  C.  L.  PHELPS,  SURVEYOR,  IN  1880  AND 
188L 

Old  reservoirs. 

Woodhull 1,236 

North  lake 432 

New  reservoirs. 

Canachagala  Lake   347 .  51 

Twin  Lakes 212.72 

First  Bisby  Lake 156.93 

Second  Bisby  Lake 129.27 

Third  Bisby  Lake 41.61 

Proposed  reservoirs. 

Lily  Lake  and  Little  Woodhull  Lake 266.50 

Gull  Lake 152 
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The  area  of  Second  Bisby  lake,  including  the  laud  flooded,  is 

204.71  acres. 

« 
MAPS  ON  FILE  IN  THE  OFFICE  OF  THE  SUPERINTEND- 

ENT  OF  PUBLIC  WORKS. 

Map  for  clearing  Beaver  River  reservoir  at  Stillwater,  Herki- 
mer county,  chapter  119,. Laws  of  1893,  signed  and  transmitted 
by  the  division  engineer  in  May,  1893;  examined,  approved  and 
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signed  by  the  deputy  State  engineer  and  surveyor,  June  2,  1893^ 
and  adopted  by  resolution  of  the  Canal  Board  and  signed  by  the 
acting  clerk,  June  2,  1893. 

Maps  of  64  parcels  or  pieces  of  land,  aggregating  753.47  acresy 
permanently  appropriated  for  a  reservoir  at  the  head  of  Forest- 
port  pond,  in  Oneida  county,  for  the  use  of  the  State  for  cajial 
purposes.  Copies  of  these  maps  for  the  said  64  parcels  of  land 
are  also  on  file  in  the  office  of  the  State  Engineer  and  Surveyor 
at  Albany,  in  the  office  of  the  division  engineer  at  Syracuse,  and 
in  the  county  clerk's  office  in  the  city  of  Utica,  Oneida  county. 

Map  of  Beaver  River  reservoir,  certified  to  July  8, 1898,  by  the 
resident  engineer  as  an  accurate  map  from  an  actual  survey; 
examined,  pronounced  correct  and  signed  by  the  State  Engineer 
and  Surveyor,  July  14,  1898;  signed  by  the  deputy  superintend- 
ent of  Public  works,  July  14,  1898;  and  filed  in  the  office  of  the 
State  Engineer  and  Surveyor  as  a  permanent  appropriation  for 
the  use  of  the  canals. 

The  areas  of  land  condemned  are  as  follows: 

Lands  of  Mary  L.  Fisher 2,754.0 

Lands  of  Waldorf  Forest  Company 369.5 

Lands  of  Adirondack  Timber  and  Mining  Company.  348.8 

Total 3,472.3 

Aggregate  of  acres  flooded 3,209.0 
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PLANS   ON   FILE    IN   THE   OFFICE   OF   THE    SUPERIN- 
TENDENT OF  PUBLIC  WORKS. 

Discharge  pipes  at  Woodhull  reservoir  on  "  change  of  plan." 

Proposed  dam  across  Black  river,  certified  by  the  division 
engineer  as  having  been  exhibited  for  a  letting  held  at  Albany, 
July  27,  1865. 

Plan  for  a  dam  at  Forestport  (at  head  of  Forestport  pond) 
dated  February  13,  1885.  The  dam  was  subsequently  built  in 
accordance  with  this  plan. 

Plans  for  the  "  proposed  tree  dam  on  Beaver  river  at  Still- 
water," approved  and  signed  by  the  State  Engineer  and  Sur- 
veyor, July  22,  1885.  An  estimated  cost  aggregating  |19,000  is 
attached  to  this  plan. 
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Plans  for  raising  Beaver  River  dam  at  Stillwater,  pursuant  to 
chapter  469,  Laws  of  1892,  signed  and  transmitted  by  the  divi- 
sion engineer,  August  2,  1892;  examined,  approved  and 'Signed 
by  the  State  Engineer  and  Surveyor,  August  20,  1892. 

Plans  for  completion  of  dam  on  Black  river  above  Forestport 
pond,  chapter  494,  Laws  of  1892,  signed  and  transmitted  by  the 
division  engineer  June  30,  1892;  examined,  approved  and  signed 
by  the  deputy  State  engineer  and  surveyor,  July  5, 1892. 

Plan  for  raising  roads  and  bridges  on  highways  across  the 
reservoir  above  Forestport  pond,  chapter  494,  Laws  of  1892, 
signed  and  transmitted  by  the  division  engineer,  June  30,  1892; 
examined,  approved  and  signed  by  the  deputy  State  engineer 
and  surveyor,  July   5,  1892. 

Plans  for  bridges  over  Beaver  River  reservoir  at  Stillwater, 
chapter  224,  Laws  of  183,  signed  and  transmitted  by  the  divi- 
sion engineer.  May  29,  1893;  examined,  approved  and  signed  by 
the  deputy  State  engineer  and  surveyor.  May  31,  1893,  and 
adopted  by  resolution  of  the  Canal  Board  and  signed  by  the  act- 
ing clerk,  June  2,  1893. 

Proposed  road  over  spillway  at  North*  Branch  reservoir,  chap- 
ter 148,  Laws  of  1895,  signed  and  submitted  by  the  division  en- 
gineer, July  8,  1895,  and  examined,  approved  and  signed  by  the 
deputy  State  engineer  and  surveyor,  July  18,  1895. 

Proposed  discharge  pipes  for  North  Branch  reservoir,  chapter 
148,  Laws  of  1895,  signed  and  submitted  by  the  division  engineer, 
July  5,  1895,  and  examined,  approved  and  signed  by  tfie  deputy 
State  engineer  and  surveyor,  July  19,  1895. 

Plan  for  repairing  and  completing  Dustin's  road  across 
Forestport  reservoir,  chapter  947,  Laws  of  1896,  signed  and  sub- 
mitted by  the  division  engineer,  September  14,  1896,  and  ex- 
aniined,  approved  and  signed  by  the  State  Engineer  and  sur- 
veyor, September  16,  1896. 

Plan  of  masonry  for  spillway  at  Canachagala  lake,  chapter 
947,  Laws  of  1896,  signed  and  submitted  to  the  State  Engineer 
and  Surveyor  by  the  division  *  engineer,  September  1,  1896;  ex- 
amined, approved  and  signed  by  the  deputy  State  engineer  and 
surveyor,  September  16,  1896,  and  adopted  by  resolution  of  the 
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Canal  Board  and  signed  by  the  clerk  of  said  Board,  September 

18,  1896. 

Plan  of  masonry  for  spillway  at  Woodhull  reservoir,  chapter 
947,  Laws  of  1896,  signed  and  submitted  to  the  State  Engineer 
and  Surveyor  by  the  division  engineer,  September  1,  1896,  ex- 
amined, approved  and  signed  by  the  deputy  state  engineer  and 
surveyor,  September  16,  1896,  and  adopted  by  resolution  of  the 
Canal  Board  and  signed  by  the  clerk  of  said  Bo.ard,  September 
18,  1896. 

Plan  and  bill  of  material  for  rebuilding  new  masonry  abut- 
ments and  timber  bulkhead  at  Twin  Lake  dam,  chapter  947, 
Laws  of  1896,  submitted  to  the  State  Engineer  and  Surveyor, 
and  signed  by  the  division  engineer  September  1,  1896,  exam- 
ined, approved  and  signed  by  the  deputy  State  engineer  and  sur- 
veyor September  16, 1896,  and  adopted  by  resolution  of  the  Canal 
Board  and  signed  by  the  clerk  of  said  Board  September  18, 
1896. 

Plan  for  rebuilding  a  portion  of  Sand  Lake  dam,  also  putting 
in  Ludlow  valves,  iron  rack  and  new  gatehouse,  chapter  947, 
Laws  of  1896,  submitted  and  signed  by  the  division  engineer 
August  6,  1896,  examined,  approved  and  signed  by  the  deputy 
State  engineer  and  surveyor  September  16,  1896,  and  adopted 
by  resolution  of  the  Canal  Board  and  signed  by  the  clerk  of  said 
Board  September  18,  1896. 

MAPS-ON  FILE  IN  THE  COUNTY  CLERKS'  OFFICES. 

On  page  523,  Book  75  of  Deeds,  in  the  county  clerk's  oflSce  at 
Herkimer,  Herkimer  county,  a  map  of  "  Woodhull  Lake  Reser- 
voir "  is  shown,  dated  Albany,  April  22,  1859.  Said  map  was 
recorded  at  1  o'clock  p.  m.  August  13,  1859. 

On  page  522  of  said  book,  the  following  is  recorded  in  rela- 
tion to  an  award  by  the  canal  appraisers  for  land  appropriated 
for  Woodhull  reservoir: 

"AWARD. 

"  In  the  claim  of  Henry  Wager  against  The  State  of  New  York. 
"  Herkimer  county,  by  Ashbel  B.  Parmelee,  William  Wasson, 
Henry  H.  Hull,  canal  appraisers. 
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"  This  is  a  claim  for  the  appropriation  of  396.76  acres  of  land 
belonging  to  claimant,  including  758.20  acres  of  land  Qovered 
with  water  for  the  Woodhull  Lake  reservoir.  The  premises  are 
a^art  of  what  is  known  as  the  Moose  River  Tract,  in  the  north- 
ern part  of  the  county  of  Herkimer,  and  adjoining  the  famed 
^  John  Brown  Tract.'  The  premises  were  personally  examined 
by  the  appraisers  in  the  month  of  June,  1855,  and  the  accompany- 
ing testimony  was  taken  at  the  city  of  Albany  on  the  2d  of 
March,  1858.  The  situation  of  the  premises  appropriated  will  be 
seen  from  the  annexed  map,  which  is  made  a  part  of  this  award. 

"  The  Woodhull  Lake  reservoir  has  not  as  yet  been  completed, 
but  a  portion  of  the  land  appropriated  had  been  flowed,  so  as 
to  destroy  the  timber,  and  another  portion  of  it  had  been  chopped 
over  at  the  time  of  our  examination  of  the  premises  in  June, 
1855.  How  much  has  been  done  since  we  don't  know  nor  do  we 
regard  it  as  important,  as  the  land  was  formerly  appropriated 
and  taken  possession  of  by  the  State  prior  to  that  time.  The 
land,  situated  as  it  was,  some  ten  miles  in  the  depth  of,  the  forest 
and  remote  from  any  settlement,  we  do  not  regard  as  very  valu- 
able; indeed,  land  in  that  locality  can  hardly  be  said  to  have  any 
fixed  market  value,  except  in  large  tracts,  and  in  such  cases 
they  rarely  change  hands  but  are  held  in  the  hopes  that  the 
march  of  civilization  will,  at  some  day,  make  inroads  upon  them 
and  enhance  their  value,  but  when  the  good  time  coming  will 
actually  come  when  those  wilds  will  be  inhabited  by  other  than 
denizens  of  the  forest,  no  one  can  tell.  Claimants  ask  compen- 
sation not  only  for  the  land  covered  with  spruce  and  hemlock, 
but  for  that  covered  with  water  as  well  as  for  the  destruction  of 
the  water  power  at  the  outlet  of  the  lake.  We  allow  nothing 
for  the  land  under  water  for  the  reason  that  we  regard  it  value^' 
less.  The  water  power  would  not  be  destroyed  by  the  erection 
of  a  dam  at  the  outlet,  as  the  water  could  be  used  in  passing  as 
it  should  be  drawn  off  as  well  as  before.  It  would,  however,  be 
under  the  control  of  the  State,  and  the  claimant  could  avail 
himself  of  it  only  at  such  times  as  the  State  should  see  fit  to 
draw  off  the  water  for  the  use  of  the  canals.  We  propose  to 
allow  for  the  land  appropriated  |1.75  per  acre  for  the  land  and 
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regard  this  allowance  sufficiently  liberal  to  cover  any  real  or  fan- 
cied injury  which  may  be  sustained  by  the  water  power.  We 
therefore  make  allowance  and  award  as' follows: 

For  396.76  acres  of  land,  at  J1.75  per  acre f694  33 

Interest  for  four  years 194  41 
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"  Which  sum  of  eight  hundred  and  eighty*  dollars  and  seventy- 
four  cents  we  hereby  award  the  claimant  in  full  for  all  claim  for 
damages  in  the  premises." 

(Signed)  H.  H.  HULL, 

A.  B.  PABMELEE, 
WILLIAM  WASSOK 

A  map  of  the  reservoir  on  Black  river,  at  the  head  of  the  For- 
estport  pond,  bearing  the  signature  of  the  division  engineer  of 
the  Middle  Division,  was  filed  in  the  office  of  the  county  clerk 
in  the  city  of  Utica,  Oneida  county,  September  13,  1892. 

Maps  were  also  placed  on  file  in  the  Oneida  county  clerk's 
office  at  Utica  September  26, 1896,  for  sixty-four  parcels  or  pieces 
of  land,  amounting  to  753  47-100  acres  in  the  aggregate,  which 
amount  was  permanently  appropriated  for  a  reservoir  on  Black 
river  at  the  head  of  the  Forestport  pond,  for  canal  purposes. 

MAP  ACCOMPANYING  THIS  BEPOBT. 

The  accompanying  map  of  the  watershed  supplying  the  reser- 
voirs in  the  Adirondack  forest,  shows  the  reservoirs  in  present 
use  and  those  abandoned  by  law;  also  one  not  in  use  since  the 
failure  of  its  dam  in  1896.  Of  those  in  present  use,  the  North 
Lake,  Woodhull,  South  Lake,  Sand  Lake,  Canachagala  Lake^ 
Twin  Lakes  and  the  reservoir  at  the  head  of  the  Forestport 
pond,  furnish  water  to  the  Black  Biver  canal  and  to  the  Erie 
canal;  while  the  two  reservoirs  on  the  Fulton  Chain  if  lakes 
[the  first,  second,  third  and  fourth  lakes  forming  one  reservoir, 
and  the  sixth  and  seventh  lakes  the  other),  and  the  reservoir 

*  The  last  *'8"  is  omitted  In  the  icript. 
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on  Beaver  river  at  Stillwater,  furnish  water  to  the  Black  river 
improvement  and  to  the  water  powers  along  Black  river.  Those 
abandoned  by  law  were  the  first,  second  and  third  Bisby  lakes- 
and  the  White  Lake  reservoirs. 

The  one  not  in  nse  since  its  dam  failed  in  1896  is  the  Chub 
Lake  reservoir.  A  break  occurred  in  said  dam  during  the  spring 
freshets  that  year  and  has  not  yet  been  repaired. 

The  location  at  Chub  lake  or  "  Chub  pond,"  as  it  is  more  com- 
monly called,  is  a  very  desirable  one  for  a  reservoir.  But  instead 
of  attempting  to  repair  the  old,  dilapidated,  low,  wooden  dam, 
or  to  rebuild  it  upon  the  same  plan  and  with  similar  perishable 
material,  it  would  be  much  better  to  build  an  entirely  new  dam, 
using  only  the  most  durable  material  in  its  construction,  and 
erecting  it  to  a  height  that  would  impound  the  large  amount  of 
water  contemplated  when  the  map  and  plans  were  adopted  in 
1855  for  a  reservoir  at  that  place.  Upwards  of  |9,000  were  ex- 
pended at  that  time  towards  the  erection  of  a  dam  that  would 
have  afforded  a  reservoir  with  a  surface  area  of '530  acres  and  a 
depth  of  25  feet.  But  the  work  was  stopped  in  1856  for  the 
want  of  funds,  and  was  not  resumed  when  an  additional  appro- 
priation provided  for  the  completion  of  the  reservoirs  upon  which 
work  had  been  started. 

The  others  upon  which  work  had  been  stopped  were  completed,, 
and  it  was  then  thought  that  the  three  that  were  completed 
would  sufiSce;  and  for  that  reason  Chub  lake  was  not  completed. 
But  the  lack  of  a  full  supply  of  water  to  maintain  uninterrupted 
navigation  whenever  an  extremely  dry  season  occurs,  shows  the 
necessity  for  more  reservoirs,  and  as  Chub  lake  is  one  of  the 
most  desirable  locations  in  the  North  Woods  for  a  reservoir,  and 
M  the  State  has  an  undisputed  right  and  title  to  the  lake  and 
the  land  surrounding  it,  a  reservoir  should  be  established  there 
as  soon  as  the  means  can  be  made  available  for  its  construction. 

It  would  benefit  the  State  to  a  far  greater  extent  and  be  very 
much  better  every  way  and  for  all  parties  concerned  to  construct 
Chub  Lake  reservoir  than  to  attempt  to  bring  the  three  Bisby 
lakes  into  service  again  as  reservoirs. 

It  will  be  seen  by  referring  to  the  tables  of  reservoirs  on  page& 
13  and  60,  that  the  capacity  of  Chub  Lake  reservoir,  if  built  as 
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planned  and  adopted  in  1855,  and  partially  constructed  that  year 
and  the  year  following,  would  be  nearly  ten  times  as  much  as 
the  amount  that  was  impounded  in  the  first,  second  and  third 
Bisbvs  combined. 

It  will  also  be  seen  by  referring  to  the  map,  that  all  of  the 
w^ater  from  the  four  Bisby  lakes,  as  well  as  from  the  Wolf,  Wood- 
hull,  Mud  and  Sand  lakes  and  their  tributary  streams,  flows 
through  Chub  lake  on  its  course  down  Big  Woodhull  creek  to  the 
State  pond  at  the  head  of  the  feeder  at  Forestport.  The  water 
that  these  several  lakes  and  their  watershed  could  furnish 
would,  if  rightly  and  judiciously  managed,  insure  the  filling  of 
the  Chub  Lake  reservoir  a  number  of  times  each  year,  and  the 
water  from  this  reservoir  could  reach  the  feeder  in  very  much 
less  time  than  from  any  of  those  now  in  use,  except  the  one  at 
the  head  of  the  pond  at  Forestport. 

In  my  opinion,  it  would  not  be  wise  nor  just  for  the  State  to 
take  possession  of  the  Bisby  lakes  (which  were  abandoned  by 
law  in  1889)  and  bring  them  into  use  again  as  reservoirs. 

The  amount  of  water  impounded  there  was  comparatively  in- 
significant, and  the  same  amount  (the  same  water  in  fact)  that 
would  be  impounded  in  the  Bisbvs,  if  reappropriated  by  the 
State,  could  be  added  to  and  stored  in  a  reservoir  at  Chub  lake 
by  building  a  dam  at  said  lake  a  trifle  higher  than  the  one  con- 
templated by  the  plan  which  was  adopted  by  the  Canal  Board  in 
1855.  Thx?  additional  cost  of  a  higher  dam  wouHd  probably  not 
be  any  more  than  what  it  would  cost  to  put  the  old  dams  and 
bulkheads  in  serviceable  condition  at  the  Bisbys;  aoid  by  having 
but  one  dam,  the  expense  for  maintenance  and  fori  gate  tending 
would  be  less  than  it  would  be  in -case  both  reservoirs  are 
brought  into  use  again.  And  besides  the  saving  to  thei  State, 
there!  is  a  greater  and  by  far  more  important  reason  why  the 
Bisby  lakes  should  not  be  used  as  impounding  reservoirs.  These 
•  lakes  and  their  immediate  surroundings  are  wSdJely  known  and 
eagerly  sought  as  an  idx?al  place  for  a  summer  resort.  Th(^  tract 
of  land  encompassing  these  lakes  was  formerly'  owned  by  the 
"  Bisby  Club,"  but  now  belongs  to  the  ^'  Adirondack  League.'' 
Members  of  said  club  and  league  have  been  to  a  good  deal  of 
expense  in  building  cottages  and  making  improvements,  Btriving 
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to  make  the  place  and  its  surroundings  more  desirabte  and  at- 
tractive if  possible,  and -said  members  with  their  frietods  and 
invited  guests  have  made  annual  visits  to  this  delightful  sum- 
mer resort  to  recuperate  in  health  and  for  rest  and  recreation^ 
and  it  (is  unjust  to  theim  to  do  anything  that  will  detract  from 
tiie  place  or  make  it  unhealthy  or  in  any  way  less  desirable. 

The  work  done  Ijhere  by  the  State  in  buildingf  the  dams  and 
bulkheads  which  raised  the  surfaces  of  the  lakes  but  a  few  feet, 
was  not  so  very  objejctionable,  but  it  was  the  drawing  down  of 
the  lakes  right  in  midsummer  that  proved  so  dietrimental,  and 
it  was  this  undesirable  feature  that  led  up  to  the  passage  of 
the  law  in  1889,  ^abandoning  the  Bisby  lakes  and  White  lake  a» 
reservoirs. 

On  page  68,  I  have  explained  the  views  and  actions  of  the 
Superinte«ndent  of  Public  Wo»rks  in  relation  to  that  part  of  the 
law  which  directed  the  abandonment  of  those  reservdirs.  I 
know  that  the  Superintendent  acted  in  good  faith  in  tihe  matter 
in  refusing  to  remove  the  gatos  and  abandon  the  dams  at  those 
lakes,  for  he  believed  the  reservoirs  to  be  a  permanent  and  an 
essential  part  of  the  canal  system,  and  for  that  reason  he  thought 
they  should  not  be  dispensed  with.  But  notmthstanding  that 
I  hoxe  instituted  a  very  thorough  search  in  the  oflBce  of  the  State 
Engineer  and  Surveyor,  the  Superintendent  of  Public  Works  and 
the  Comptroller,  in  which  search  I  was  ably  and  kindly  assisted 
by  the  custodians  of  the  records  in  said  offices.  We  failed  to  find 
any  positive  proof  that  the  Bisby  lakes  ware  permanently  appro- 
priated for  reservoirs."  They  were  undoubtedly  brought  into 
temporary  ase  under  the  urgent  necessity  for  euffioient  water  to 
avert  the  suspension  of  navigation,  which  seemed  imminent  dur- 
ing those  extraordinary  dry  seasons  of  1879,  1880  and  1881. 

White  Lake  reservior,  however,  which  was  also  abandoned  by 
law  in  1889,  was  adopted  by  a  xesolution  of  the  Canal  Boards 
and  Ithe  map,  which  was  officially  signed  by  tlve  division  engi- 
neer, the  Statle  Engineer  and^*  Surveyor  and  the  CanaJ  Auditor, 
is  on  file  in  the  office  of  the  StaAe  Engineer.  And  unless  the 
impounding  of  watier  in  that  lake^  and  drawing  i!t  down  in  dry 
seasons  proves  detrimental  to  the  health  of  the  inhabitants  in 
that  vicinity,  I  can  see  no  good  reason  why  White  lake  should 
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not  be  reclaimed  by  the  State  and  brought  into  oise  again  as  a 
r€«ervoir  for  canal  purposes.  The  dam  has  not  been  removed 
and  it  would  not  cost  a  very  large  sum?  ^to  hwld  a;  new  bulkhead, 
put  in  new  gates  and  make  the  needed  repairs  to  bring  the  reser- 
voir into  service  again. 

Plans  were  adopted  by  resolutions  of  the  Canal  Board  in  1896 
for  making  repairs  and  improvements  at  the  Twin  Lakes  and  the 
Oanachagala  Lake  reservoirs;  and  maps  of  the  the  reservoirs  are 
on  file  in  the  offices  of  the  State  Engineer  and  Surveyor  at  Albany, 
and  of  the  division  engineer  at  Syracuse;  but  said  maps  are  not 
officially  signed  and  certified  to,  nor  are  there  any  records  upon 
them  to  show  that  they  were  adopted  by  resolution  of  the  Canal 
Board. 

The  question  should  be  definitely  determined,  if  possible, 
whether  the  State  has  a  clear  title  to  these  lakes  and  reservoirs 
or  not,  and  if  not,  the  necessary  steps  should  be  taken  to  acquire 
title  to  these  and  to  any  of  the  others  regarding  which  there  may 
be  any  question  or  doubt  as  to  the  State's  ownership. 

That  part  of  the  law  which  directs  that  copies  of  the  maps 
shall  be  filed  in  the  county  clerk's  office  has  not  generally  been 
complied  with.  In  my  search  at  the  offices  in  Oneida  and  Herki- 
mer counties,  I  found  only  those  that  are  spoken  of  on  pages  99, 
100  and  101. 

I  did  not  make  a  search  in  the  clerk's  office  in  Hamilton  county. 
The  only  State  reservoir  in  that  county  is  the  one  at  Sixth  and 
Seventh  lakes  of  the  Fulton  Chain,  and  probably  the  map  of  that 
reservoir  was  not  recorded  in  the  county  clerk's  office,  for  I  did 
not  find  it  was  ever  adopted  by  a  resolution  of  the  Canal  Board. 

Very  respectfully  submitted, 

DAVID  E.  WHITPOBD. 

Canal  Engineer's  Office, 

Syracuse,  N.  Y.,  November  4,  1898. 


Errata. 

On  page  6  it  is  stated  that  the  boundary  lines  between  New 
York,  Pennsylvania,  New  Jersey  and  Massachusetts  have  been 
fully  surveyed,  mapped  and  monumented*  The  New  York  State 
half  of  the  Massachusetts  line  was  not  monumented. 

In  the  last  paragraph  on  page  67  mention  is  made  of  the 
''Adirondack  Lake  Club."  This  should  read  "Adirondack 
League  Club." 
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